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Summary 


• Formal  patient  education  in  diabetes  self-management  (referred  to  here  as 
patient  diabetes  education  or  PDE)  at  different  levels  of  complexity  and 
comprehensiveness,  has  emerged  from  instruction  by  physicians,  nurses,  and 
dieticians  in  physician's  offices  and  hospitals. 

• The  past  decade  witnessed  a shift  from  traditional  approaches  of  PDE  to  a 
focus  on  patient-centered  perspectives,  self-efficacy,  and  empowerment 
issues. 

• The  published  reports  on  the  effectiveness  of  PDE  as  a tool  to  promote  self- 
management in  adults  with  type  2 diabetes  produced  mixed  results  in  terms 
of  improved  metabolic  control  and  reduced  risks  for  diabetes-associated 
complications  in  the  long-term.  The  results  are  not  directly  comparable  since 
investigators  have  used  different  designs,  PDE  programs,  patient 
populations,  sample  sizes,  follow-up  periods,  types  of  outcome  and  outcome 
measures.  Also,  the  inadequate  data  presentation  limited  the  interpretation 
of  the  available  evidence. 

• The  long-term  diabetes  control  outcomes  of  formal  PDE  when  used  to 
promote  self-management  in  adults  with  type  2 diabetes  have  yet  to  be 
defined  and  appropriate  measures  established. 

• The  available  evidence  did  not  permit  to  draw  reliable  conclusions  on: 

> which  types  of  programs  or  what  components  are  most  effective  in 
improving  the  ability  of  adults  with  type  2 diabetes  to  self-manage  their 
disease;  or 

> which  category  of  patients  might  benefit  most. 

• This  review  confirmed  results  of  previous  ones: 

> there  is  no  consistent  pattern  of  effect  across  outcomes  based  on  type  of 
intervention,  length  of  educational  intervention,  core  team  composition  or 
type  of  educational  setting;  and 

> there  is  no  standard  method  to  describe  formal  PDE  programs  and 
interventions,  thus  making  it  difficult  to  replicate  studies. 

• Findings  from  qualitative  research  studies  were  useful  in  illuminating  the 
findings  from  quantitative  research  studies,  by  helping  to  understand  better 
the  context  in  which  formal  PDE  should  be  applied  to  be  successful  in 
promoting  self-management  behaviors  in  adults  with  type  2 diabetes. 
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• The  administrators  of  formal  PDE  programs  need  to  consider  that  the  trends 
in  formal  PDE  delivery  call  for: 

> an  ongoing  patient-centered  PDE  approach,  described  as  a step-by-step 
process  which  involves  the  diabetes  care  and  education  providers,  the 
patients  and  their  caregivers; 

> focus  on  meeting  the  patient's  needs  and  overcoming  patient's  barriers  to 
self-management  behaviors,  and  continuous  reinforcement  of  patient's 
positive  behaviors,  besides  transmission  of  knowledge  and  skills; 

> the  development  of  trustful  patient-educator  relationships  and  the 
existence  of  good  partnership  with  the  other  members  of  the  diabetes 
management  team; 

> measurement  of  PDE  success  in  terms  of  both  long-term  outcomes  and 
short-term  outcomes,  regardless  of  PDE  approach. 

> data  collected  for  each  outcome  by  using  a more  standardized  set  of 
validated  instruments. 

• None  of  the  Canadian  studies  published  over  the  last  ten  years  met  the 
criteria  in  the  working  definitions  and  inclusion  criteria  for  review.  Canadian 
investigators  can  build  upon  the  research  described  in  this  report  and  should 
attempt  to  overcome  the  methodological  limitations  of  the  reviewed  studies. 
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Introduction 


This  report  is  a systematic  review  and  critical  appraisal  of  the  literature  on  the 
use  of  formal  outpatient  diabetes  education  as  a therapeutic  tool  for  self- 
management in  adult  patients  with  type  2 diabetes.  It  has  been  prepared  to 
provide  information  to  the  Capital  Health  Authority  in  Alberta,  Canada  and  to 
others  on  the  available  published  evidence  on  the  efficacy/ effectiveness  of  the 
existing  education  programs  in  terms  of  long-term  patient  outcomes.  The  aim 
was  to  provide  the  current  evidence  to  guide  recommendations  regarding  which 
program  formats  may  be  most  effective  in  helping  adult  patients  with  type  2 
diabetes  achieve  diabetes  control  in  the  long  term. 

Diabetes  is  a chronic  and  potentially  disabling  metabolic  disease  for  which  there 
is  no  cure.  With  diabetes  the  body  fails  to  produce  enough  insulin  (a  hormone 
released  by  the  pancreas  that  helps  the  body  to  convert  the  blood-glucose  into 
energy)  or  fails  to  respond  properly  to  insulin.  It  is  a heterogeneous  disease 
crudely  grouped  into  two  main  forms:  type  1 (also  known  as  insulin  dependent 
diabetes  mellitus  or  IDDM)  and  type  2 (also  known  as  non-insulin  dependent 
diabetes  mellitus  or  NIDDM).  Differentiation  between  these  two  forms  is 
sometimes  difficult  because  of  a wide  range  of  insulin  dependence  patterns  (9). 
Although  some  worldwide  consensus  on  the  diagnosis  and  classification  of 
diabetes  has  been  achieved,  the  standards  are  still  debated  (9'16'91). 

Diabetes  is  one  of  the  most  common  metabolic  diseases  in  all  populations  and  all 
age  groups  worldwide  (16).  Recent  epidemiological  data  suggest  a growing 
incidence  and  prevalence  of  both  type  1 and  type  2 diabetes  and  it  is  predicted 
that  by  the  year  2010  the  number  of  people  suffering  from  diabetes  will  double 
the  estimated  110  million  worldwide  in  1994  (62).  Most  of  the  increase  will  be  in 
type  2 diabetes,  currently  the  most  prevalent  kind  of  diabetes,  accounting  for 
85% -95% of  all  cases  O'9'24'55).  jn  Canada,  the  number  of  individuals  aged  12  years 
and  over  with  diabetes  has  been  estimated  at  1.2  to  1.4  million  (4.9%  to  5.8%  of 
the  population  aged  >12  years)  (55). 

Type  2 diabetes  is  characterized  by  a scarcity  of  signs  and  symptoms  and  often 
referred  to  as  mild  diabetes.  However,  it  is  among  the  commonest  causes  of 
blindness  in  adults,  an  important  cause  of  renal  failure  resulting  in  need  for 
dialysis, -and  the  most  common  condition  leading  to  lower  limb  amputation  ( 24'25' 
55).  In  addition,  people  with  type  2 diabetes  have  an  increased  risk  of 
myocardial  infarction  or  stroke  and  are  more  prone  to  clinical  depression  (*'  ^ TT). 

It  is  generally  believed,  and  implied  from  the  results  of  United  Kingdom 
Prospective  Diabetes  Study,  that  to  prevent/  delay  diabetes-related 
complications,  patients  with  type  2 diabetes  should  maintain  glucose  levels  as 
close  as  possible  to  non-diabetes  levels  and  work  towards  reducing 
cardio-vascular  risk  factors  & 77 > 88'  *00-102, 105)  Patient  education  in  diabetes  self- 
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management  has  emerged  as  a therapeutic  tool  to  help  patients  understand  and 
self-manage  diabetes  and  hopefully  become  active  participants  in  their  diabetes 
care.  It  has  the  task  of  teaching  the  intricacies  of  the  complex  balance  of 
medications,  diet,  exercise,  and  lifestyle  changes  involved  in  diabetes  self- 
management as  well  as  updating  diabetes  knowledge  and  technology.  Over  the 
years  it  evolved  to  the  point  where  it  is  now  considered  as  an  integral  component 
of  comprehensive  diabetes  management.  (26,40,62,90) 
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Scope  of  the  Report 


Approaches  to  effective  educational  interventions  have  been  the  source  of  a great 
deal  of  study  and  discussions.  This  report  is  not  intended  as  a comprehensive 
review  of  all  educational  interventions  used  for  patient  education  in  diabetes 
self-management,  referred  to  in  this  paper  as  patient  diabetes  education  (PDE). 

Rather,  this  assessment  has  been  focused  on  appraising  the  published  literature 
on  formalized  or  formal  PDE  (see  working  definitions  in  Appendix  A)  because  of 
the  interest  and  debate  regarding  the  use  of  formal  PDE  delivered  as  outpatient 
programs  in  Alberta.  A preliminary  review  of  the  literature  revealed  that  a 
variety  of  formal  PDE  of  different  levels  of  complexity  and  sophistication  have 
been  developed  and  used  to  teach  self-management  in  adult  patients  with  type  2 
diabetes. 

Given  the  mixed  results  from  the  published  literature  on  the  impact  of  these 
interventions  on  diabetes  control  in  terms  of  long-term  patient  outcomes  a 
systematic  review  of  the  relevant  published  primary  and  secondary  research 
studies  has  been  undertaken.  Because  many  changes  in  diabetes  education  and 
care  occurred  in  the  late  '80s  and  early  '90s,  the  review  considered  only  the 
literature  published  from  1990  to  March  2000.  The  aim  has  been  to  respond  to 
the  questions:  "what  kind  of  formal  PDE  program  delivered  in  outpatient 
settings  is  most  effective  in  the  long  term,  for  what  category  of  patients  and 
under  what  circumstances".  Consequently,  for  the  purpose  of  this  review  it  was 
decided  to  focus  on  PDE  interventions  or  programs  matching  the  working 
definition  (see  Appendix  A). 

The  questions  on  whether  PDE  influences  self-management  behavioral  changes 
in  the  long-term  or  on  how  to  maintain  these  changes  once  made  still  do  not  have 
clear  answers.  Consequently,  for  the  purpose  of  this  review,  it  was  decided  that 
success  of  PDE  would  be  determined  by  studies  that  reported  results  on  the 
therapeutic  effects  of  PDE  over  a minimum  of  1 year  period  on  clinical,  cognitive, 
psychomotor  and  affective  domains  of  the  diabetes  self-management.  The 
methodological  approach  used  for  this  review  is  outlined  in  detail  in  Appendix 
A. 

This  report  consists  of  three  sections.  The  first  section  presents  a review  of  the 
recent  primary  and  secondary  quantitative  research  providing  evidence  on  the 
efficacy  of  formal  outpatient  PDE  for  improved  self-management  in  adults  with 
type  2 diabetes.  A critical  appraisal  of  the  relevant  primary  quantitative  studies 
(controlled  or  comparative)  and  meta  analyses  is  included.  The  criteria  used  to 
determine  the  methodological  quality  of  the  reviewed  studies  is  outlined  in 
Appendix  B.  This  section  also  identifies  the  studies  on  formal  PDE  conducted  in 
Canada  over  the  last  10  years. 
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The  second  section  of  the  report  summarizes  the  information  on  the  bio-psycho- 
social  context  of  and  barriers  to  diabetes  self-management  and  their  potential 
influence  on  PDE  success  on  long-term  diabetes  control.  To  better  understand 
what  the  research  tells  us  about  the  attributes  of  programs  that  may  enhance  the 
effectiveness  of  formal  PDE  a summary  of  the  findings  reported  by  qualitative 
research  studies  that  addressed  the  context  of  and  barriers  to  diabetes-self- 
management  is  included.  A discussion  on  the  methodological  quality  of  the 
reviewed  qualitative  research  studies  is  presented  in  Appendix  H. 

The  third  section  discusses  the  findings  of  this  technology  assessment  and 
presents  the  conclusions. 
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Formal  Patient  Diabetes  Education 
Evolution 


Since  the  early  1920s  patient  education  has  been  proposed  as  an  essential 
therapeutic  tool  for  diabetes  management  and  has  emerged  as  an  integral 
component  of  comprehensive  diabetes  care  during  the  last  50  years  (4,26,34,40,64) 

It  has  evolved  from  instruction  by  physicians,  nurses,  and  dieticians  in 
physician's  offices  and  hospitals  to  more  formal  and  comprehensive  patient 
diabetes  education  programs  (26).  Traditionally,  the  content  of  formal  patient 
diabetes  education  (referred  to  here  as  patient  diabetes  education  or  PDE), 
whether  provided  in  individual  or  group  sessions,  is  determined  by  what  the 
educator  considers  to  be  the  most  appropriate.  It  provides  information  mainly 
related  to  diabetes  and  self-management  skills,  with  occasional  attention  paid  to 
psychosocial  concerns  and  behavioral  change  (12, 32, 43, 76, 82, 87) 

During  the  last  decade,  the  PDE  approach  and  delivery  have  changed,  partly 
reflecting  the  increased  concern  for  greater  effectiveness  by  improved  motivation 
of  both  patients  and  providers.  Many  changes  have  occurred  as  a result  of  recent 
technological  advances  in  the  management  and  care  of  diabetes.  New 
knowledge  about  the  importance  of  metabolic  control,  discovery  of  newer  and 
better  therapies,  and  improvements  in  the  technology  for  monitoring  and 
measuring  glucose  level  have  raised  hopes  that  patients  can  attain  greater  levels 
of  independence  and  self-management  (67'  83> 87).  At  the  same  time,  the  theory  and 
research  base  for  PDE  has  expanded  and  its  value  and  role  have  gained 
recognition  (67).  Standards  for  PDE  and  certification  for  diabetes  educators  have 
been  developed  and  implemented  (24,32,39,67) 

A growing  sense  of  dissatisfaction  has  been  observed  among  both  patients  and 
providers  with  the  use  of  the  traditional  approach  to  PDE  along  with  an 
increased  awareness  of  a need  for  programs  that  are  adequate  to  deal  with  the 
complexities  of  living  with  diabetes  (4' 15' 38'  39> 71' 76' 83' 87).  Increased  recognition 
of  the  influence  of  psychosocial  and  environmental  issues  on  patient's  behavior, 
has  led  some  investigators  to  consider  that  the  biomedical  model  of  information 
transfer  may  be  inadequate  to  support  educational  techniques  which  are  needed 
to  influence  patients'  behavior  change  (12>  26> M'  39> 50'  ^ 87' "). 

The  focus  of  the  PDE  approach  has  changed  from  compliance  to  adherence  to 
self-efficacy  and  empowerment.  The  power  of  the  patient-provider/ educator 
interaction  shifted  from  the  provider/ educator  to  the  patient  (4>  15>  33> 39' 43' 50' 58' 60' 
63, 67, 75, 76, 87, 96)  Also,  the  focus  of  responsibility  for  non-compliance  and  poor 
adherence  has  shifted  away  from  the  patient  alone  to  a shared  responsibility  with 
providers  of  diabetes  care  and  education  and  the  consideration  of  the  quality  of 
the  interaction  with  the  providers  (33'34' 87). 
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It  has  been  suggested  that  the  ability  and  readiness  of  patients  to  learn  is 
dependent  on  their  needs  and  personal  beliefs  and  that  educational  messages  are 
meaningful  only  when  the  person  who  hears  them  is  ready  and  willing  to  learn 
(8, 21,  so,  67, 75, 83)  The  person  with  diabetes  is  the  only  one  in  a position  to  determine 
what  is  learned  and  what  is  ultimately  practiced  (3). 

Theories  of  learning  and  behavior 

Various  theories  of  learning  and  behavior  including  strategies  to  increase 
compliance  and  adherence  have  been  tested  and  reported  in  the  literature. 
Examples  of  these  include  the  health  belief  model,  the  socio-behavioral  model, 
self-efficacy  and  empowerment  (12'  13> 50'  58> 63' 67' %) . Although  to  date  these 
theories  have  had  limited  testing  <13' 27'  67> 73),  they  have  increased  the  knowledge 
base  on  mechanisms  by  which  the  patient's  psychosocial  and  environmental 
context  affects  his/her  acceptance,  compliance  and  adherence  to  regimens,  which 
may  alter  short-  and  long-term  diabetes  outcomes.  They  also  provide  guidance 
for  investigators  in  their  efforts  to  develop  PDE  approaches  to  fit  better  with 
human  behavior.  This  would  allow  improved  compliance  and  regimen 
adherence  and  consequently  long-term  diabetes  control. 

One  of  the  theories  frequently  advocated  in  the  literature  as  a useful  model  for 
PDE  is  patient  empowerment.  It  has  been  suggested  as  a new  approach  for  PDE, 
in  order  to  cope  with  rapidly  changing  patterns  of  diabetes  care  and 
management,  and  to  integrate  its  clinical,  psychosocial  and  behavioral 
components  and  self-management  education.  This  approach  recognizes  the 
nature  of  the  actual  experience  of  having  diabetes  and  views  the  health  care 
professional  as  a resource  person/  consultant  (4>  6> 15 ' 21'  27> M' 39' 5a  60 ' 67 ' 83' 87).  The 
purpose  is  to  provide  a combination  of  diabetes  knowledge  and 
self-management  skills,  and  heightened  self-awareness  regarding  values,  beliefs, 
needs,  and  goals  so  that  patients  can  use  this  power  to  make  informed  decisions 
about  their  behaviors  and  act  for  their  self-care.  The  more  traditional  definition 
views  PDE  as  a process  designed  to  influence  the  knowledge,  attitudes  and 
behavior  of  patients  to  enhance  compliance  with  treatment  recommendations  in 
order  to  improve  their  diabetes  control. 

Advocates  believe  that  empowering  patients  to  effect  behavioral  change  has  the 
potential  to  change  overall  health  status  and  to  expand  resources  into  other 
personal  and  social  areas  (4>  15> 21 ' 39 ' ^ 87).  PDE  designed  to  empower  patients  to 
self-manage  diabetes  in  the  bio-psychosocial  context  has  a very  different  goal 
than  PDE  designed  simply  to  persuade  patients  to  comply  with  the  treatment 
recommendations  of  health  care  providers  in  order  to  improve  their  health  status 
(is,  39, 50, 87)  To  empower,  the  PDE  approach  needs  to  be  adapted  to  meet  patient's 
needs,  and  to  reflect  and  express  his/her  lived  experience  with  diabetes  through 
recognition  and  promotion  of  individual  strengths,  informed  choices,  and 
personal  goals  (4>  6>  15> 39'  so,  64, 67, 83, 87), 
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It  has  been  increasingly  recognized  that  improved  diabetes  knowledge  alone  is 
not  necessarily  sufficient  to  initiate  and  maintain  self-care  behaviors  and  to 
ensure  long-term  diabetes  control  (15' 50' 58'  ^ 76> 87).  As  a result,  some  PDE 
programs  have  been  designed  to  address  stress,  psychological  well-being, 
attitudes,  motivation,  coping  styles,  social  support,  health  locus  of  control,  self- 
efficacy  and/ or  health  beliefs.  These  programs  supplement  traditional  didactic 
instruction  on  the  patho-physiology  and  medical  treatment  of  diabetes  with 
individualized  attention  to  the  particulars  of  self-management  to  help  patients 
change  elements  of  their  lifestyle  behaviors  i34' 73'79) . 

PDE  programs 

The  PDE  program's  main  goal  is  to  promote  self-management  that  in  turn  may 
lead  to  long-term  diabetes  control  to  reduce  associated  morbidity  and  mortality, 
increase  patients'  quality  of  life  (QOL),  and  reduce  costs  <6'  28> 77 > 100-102, 105)  j^s 
success  should  be  measured  in  terms  of  both  long-term  and  short-term  outcomes. 
The  program  produces  short-term  outcomes,  which  act  as  the  stepping-stones  to 
the  desired  long-term  outcomes.  The  short-term  outcomes  should  include 
improved  glucose  control,  and  reduction  of  cardio-vascular  risk  factors  presence 
(such  as  obesity,  hypertension,  smoking  and  high  blood  lipid  levels). 

Participants  attending  a PDE  program  presumably  change  through  improvement 
in  underlying  process  or  mediating  variables  such  as  knowledge,  attitudes,  self- 
efficacy  or  sense  of  control,  health  beliefs,  health  locus  of  control,  personal 
models,  problem  solving,  coping  skills,  intentions,  motivation,  and  social 
support.  These  changes  are  then  translated  into  improvements  in  one  or  more 
areas  of  diabetes  self-management  behavior  including  changes  in  lifestyle  and 
medical  self-care  and  monitoring  and/or  in  one  or  more  areas  of  diabetes 
management  (associated  with  the  patient-provider  interaction). 

There  is  still  a lack  of  consensus  on  which  are  the  most  relevant  measures  of  PDE 
success  or  failure  in  terms  of  diabetes  outcomes  l11' 15'  26> 47 > 50'  ^ 65' 67 ' 71> 73' 87).  Some 
argue  that  metabolic  control  and  morbidity  are  the  important  outcomes  to 
measure.  Others  argue  that  changes  in  attitudes,  QOL,  and  adherence  to  self- 
management behaviors  are  more  proximal  outcomes  because  metabolic  control 
and  morbidity  are  mediated  by  a number  of  other  factors  that  PDE  cannot  be 
expected  to  affect  directly.  Both  QOL  and  adherence  were  identified  as  variables 
that  are  difficult  to  measure  quantitatively  (67). 

The  role  of  diabetes  educators  has  been  assumed  by  various  health  care 
professionals,  including  nurses,  dietitians,  physicians,  chiropodists,  pharmacists, 
psychologists,  mental  health  professionals,  and  social  workers  in 
multi-professional  teams  or  alone  (4' 8'  72>>  33> 53' 58'  67> 83).  Some  investigators  view 
diabetes  educators  as  "self-care  professionals"  who  have  to  master  knowledge 
and  skills  in  the  biological  and  social  sciences,  communication,  counseling  and 
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education,  and  who  have  to  have  experience  in  the  care  of  patients  with  diabetes 
(4,58). 

Computerized  PDE  interventions  may  lead  to  improved  diabetes  outcomes  and 
appear  not  to  be  a substitute  for,  but  a valuable  supplement  to  human  interaction 
(29, 34, 46, 6i,  8i)  Many  clinics  have  used  computer-based  instructions,  with  either 
direct  system-patient  interaction  or  an  intermediate  operator  f64).  The  application 
of  computers  to  diabetes  management  has  expanded  to  include  assessment  of 
knowledge  and  behavioral  change.  It  also  includes  calculating  insulin  dosage  or 
dietary  requirements  (by  using  a variety  of  software  programs),  storage  and 
analysis  of  diabetes  management  data  and  instruction  and  simulation  in  a variety 
diabetes-related  tasks  for  patients  and  providers  (29,34,46,81). 
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Meta  analyses 

Four  meta  analysis  studies  which  specifically  focus  on  determining  the  effect  of 
diabetic  education  programs  were  retrieved  (18-20,79)  Three  of  these  studies  were 
published  by  Brown  and  two  of  the  studies  were  either  updates  or  further 
refinements  of  a previous  meta  analysis  study.  Two  of  Brown's  studies  (19'2°)  and 
one  by  Padgett  et  al.  (79)  are  presented  in  detail  in  Table  1 (Appendix  C).  They  are 
critically  appraised  using  specific  criteria  (see  Appendix  B)  that  are  intended  for 
evaluating  systematic  reviews.  Even  though  the  study  by  Padgett  and  colleagues 
was  published  before  1990,  this  study  was  included.  It  presents  a summary  of 
findings  of  all  studies  published  from  1976  onwards  to  1986,  which  is  similar  to 
Brown's  two  meta  analyses  that  include  available  studies  from  1966  to  1989. 
Including  the  study  by  Padgett  et  al.  allows  for  some  comparative  comments 
regarding  the  results  from  the  meta  analyses  outlined  in  Table  1. 

The  main  finding  from  all  the  meta  analyses  in  Table  1 was  similar  in  that  patient 
education  in  the  management  of  diabetes  care  is  effective  in  producing  beneficial 
outcomes.  Padgett  and  colleagues'  (79)  meta  analysis  included  a larger  array  of 
studies.  They  included  a total  of  94  studies  of  experimental  design  in  which: 

• PDE  was  provided  in  either  an  outpatient  or  inpatient  setting; 

• the  sample  size  ranged  from  5 to  859  subjects  (average  sample  size  79)  with 
an  average  age  of  38  years; 

• 20  studies  were  conducted  with  children  and  adolescents; 

• only  14  studies  followed  up  beyond  the  first  post  test  outcome  period; 

• 45  studies  included  patients  with  IDDM  and  25  studies  only  included  patients 
with  NIDDM;  and 

• 71  studies  used  only  metabolic  outcome  measures  (HbAlc  and  blood  glucose 
levels). 

The  quality  scores  for  the  studies  ranged  from  2 to  14  out  of  a possible  total  score 
of  16  (average  7.5).  Both  the  methodological  quality  and  the  study  design  were 
inversely  associated  with  effect  size.  They  observed  that  independent  of 
outcome  measures  reported,  the  effectiveness  of  PDE  decreases  with  time. 

Brown  (19' 20)  was  more  selective  in  the  studies  that  were  included  in  her  two  meta 
analyses  detailed  in  Table  1.  Further  to  the  inclusion  criteria  used  by  Padgett  and 
colleagues.  Brown  included  only  studies  on  adults  and  if  the  setting  for  PDE  was 
the  same  for  both  the  control  and  treatment  groups.  Brown  also  included 
unpublished  studies.  In  the  1990  meta  analysis  (19)  of  82  studies,  32%  of  these 
studies  were  unpublished.  The  majority  of  the  studies  included  in  the  meta 
analyses  were  published  since  1981.  However,  39%  of  all  of  the  studies  in  the 
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meta  analyses  combined  the  outcome  results  of  patients  with  type  1 and  2 
diabetes.  Fifty-six  of  the  studies  used  control  groups  and  the  quality  score 
ranged  from  5 to  18  (average  11.5  ± 3.29)  out  of  a maximum  score  of  21.  Brown 
found  a statistically  significant  relationship  of  study  characteristics  (publication 
date,  attrition  rate,  quality  rating,  length  of  program  between  intervention  and 
outcome  measure),  and  age  using  correlation  analysis. 

The  meta  analysis  published  in  1992  by  Brown  (2°)  used  the  same  studies  but 
excluded  studies  that  measured  only  blood  glucose  levels  rather  than  HbAlc. 

This  reduced  the  number  of  studies  included  in  the  meta  analysis  from  82  to  73. 
The  intent  of  this  meta  analysis  was  to  determine  the  influence  of  study 
characteristics,  such  as  quality,  and  subject  characteristics,  such  as  age,  on 
outcome  measures.  The  following  summarizes  the  findings: 

• studies  of  less  rigorous  design  and  unpublished  studies  showed  a larger 
effect  size; 

• higher  quality  studies  produced  a larger  effect  size  for  weight  loss  and  a 
smaller  effect  size  for  HbAlc; 

• inpatient  PDE  programs  produced  a larger  effect  size  for  knowledge  and 
metabolic  control  and  outpatient  PDE  programs  showed  a larger  effect  size 
for  weight  loss  and  skill  performance; 

• the  longer  the  duration  of  PDE  programs  over  a period  of  time  the  larger  the 
effect  size  of  knowledge  and  skill  performance,  however  HbAlc  did  not  differ 
with  respect  to  duration; 

• based  on  the  length  of  follow  up,  effect  size  of  PDE  on  skill  and  knowledge 
performance  increased  over  time  to  at  least  1 year  while  degree  of  weight  loss 
decreased  to  lower  levels; 

• PDE  had  an  early  moderate  effect  size  on  Fib  Ale  levels  with  a peak  at  1 to  6 
months  followed  by  a decline  to  earlier  levels  after  6 months;  the  effect  of 
PDE  on  psychological  outcomes  was  the  opposite; 

• effect  size  of  PDE  on  knowledge  and  for  HbAlc  levels  for  patients  over  the 
age  of  40  years  is  smaller  than  for  younger  patients. 

Brown  (2°)  found  that  age  influenced  the  magnitude  of  effects  for  most  outcomes. 
She  also  reported  that  the  educational  setting  did  not  affect  outcomes 
consistently.  Patients  who  were  treated  with  insulin  learned  more  and  obtained 
better  metabolic  control  than  those  who  had  other  treatment  regimens.  She 
posed  the  question  on  whether  the  positive  changes  in  the  metabolic  control 
were  a result  of  treatment  rather  than  education.  She  suggested  that  the  duration 
of  time  over  which  the  PDE  program  is  attended  is  not  important,  but  rather  that 
the  quality  of  the  PDE  may  be  the  key. 

Brown  and  Padgett  et  al.  concurred  on  the  limitations  of  the  studies  they 
reviewed.  These  included:  inadequate  description  of  study  design,  sample 
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characteristics  and  intervention  content;  neglect  of  cost-related  outcomes;  poor 
theory-base  and  poor  assessment  of  behaviour  change. 

All  three  of  the  meta  analyses  in  Table  1 complied  with  the  criteria  used  for  the 
evaluation  of  systematic  reviews.  However,  the  type  of  studies  included  in  each 
of  the  meta  analysis  raises  an  issue.  Although  a validated  rating  system  was 
used  to  analyze  the  methodological  quality  of  the  studies,  single  group  pre/post 
design  which  are  of  a lower  level  of  quality,  were  included  rather  than  only 
including  studies  that  used  a control  or  comparison  group  design.  The  latter 
studies  are  of  higher  quality  based  on  study  design  and  their  results  tend  to  be 
more  valid.  Similarly,  a recent  systematic  review  of  the  literature  on  PDE  found 
that  the  quality  of  meta  analyses  in  this  field  is  just  too  poor  to  produce  reliable 
conclusions  (73). 

Primary  quantitative  studies 

The  literature  search  revealed  36  primary  quantitative  studies,  which  involved  at 
least  1 year  follow-up.  Only  seven  of  these  studies  met  the  criteria  in  the 
working  definition  and  the  inclusion/ exclusion  criteria  for  review  and  critical 
appraisal  (see  Appendix  A).  These  studies  included  three  randomized  controlled 
trials  (RCTs),  one  prospective  controlled  study  and  three  prospective  cohort 
studies  with  control  or  comparison  groups.  One  study  was  conducted  in 
Australia,  one  in  the  Netherlands,  one  in  Germany,  one  in  Argentina  and  three  in 
the  United  States.  Their  main  characteristics  and  findings  are  summarized  in 
Appendix  D. 

The  reviewed  RCTs  reported  controversial  results  on  the  long-term  effects  of 
PDE  programs  in  terms  of  improved  metabolic  control,  reduced  risks  for 
cardiovascular  disease  and  other  patient  outcomes  (see  Appendix  D).  The  three 
reviewed  RCTs  included  1,477  adult  patients  with  newly  diagnosed  type  2 
diabetes  and  206  with  known  type  1 and  type  2 diabetes  (with  duration  longer 
than  10  years)  assigned  to  different  PDE  programs,  using  a variety  of  teaching 
strategies.  Investigators  defined  newly  diagnosed  type  2 diabetes  differently, 
used  different  sample  selection  and  patient  inclusion/  exclusion  criteria,  different 
outcomes  for  diabetes  management,  different  measures  for  some  outcomes  and 
had  different  follow-up  periods. 

The  RCT  conducted  by  Campbell  et  al  in  Australia  t23)  to  determine  the 
differences  in  effectiveness  of  four  different  types  of  PDE  programs  included  238 
patients  diagnosed  with  type  2 diabetes  for  less  than  5 years.  Patients  were 
randomized  to  participate  in  "Minimal  Education",  "Individual  Education", 
"Group  Education"  and  "Behavioral  Program".  In  the  "Minimal  Education", 
"Individual  Education"  and  "Group  Education"  programs  nurse  educators  and 
dieticians  taught  self-care  in  individual  and/  or  group  sessions  using  educational 
techniques  (one  program  provided  minimal  education  and  two  provided  more 
intensive  education).  In  the  "Behavioral  Program"  a nurse  educator  taught  self- 
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care  in  individual  sessions  using  cognitive-behavioral  techniques  (see  Table  2, 
Appendix  D). 

The  investigators  found  no  differences  in  the  effects  of  four  programs  in  terms  of 
changes  in  knowledge,  glycosylated  hemoglobin  levels  (measured  by  HbAlc 
assays),  body  mass  index  (BMI),  systolic  blood  pressure,  and  cholesterol  levels  at 
1-year  follow-up.  Also,  there  were  no  significant  differences  in  the  effects  of  the 
programs  in  terms  of  proportion  of  patients  visiting  specialists  or  general 
practitioners,  proportion  of  patients  who  changed  treatment  intensity, 
proportion  of  patients  with  hospital  admissions,  or  patient  satisfaction.  The 
patients  in  the  Behavioral  Program  had  significantly  greater  reductions  in 
diastolic  blood  pressure  than  those  in  the  educational  programs  (p=0.022)  and 
significantly  lower  attrition  rate.  It  was  not  determined  what  factors  led  to  lower 
attrition  rate  for  the  Behavioral  Program  (inclusion  of  behavioral  strategies, 
fewer  visits,  and/ or  home-based  visits). 

In  the  multi-intervention  RCT  conducted  in  Germany  (53),  investigators  placed 
particular  emphasis  on  intensified  health  education  (IHE)  which  integrated 
preventive  measures  such  as  change  in  lifestyle  by  health  education  and,  if 
necessary,  anti-hypertensive  and  lipid  lowering  drugs.  The  primary  goal  was  to 
evaluate  the  efficacy  of  IHE  on  the  course  of  type  2 diabetes  and  micro-  and 
macro-angiopathy.  This  was  a population-based  study  including  only  newly 
diagnosed  patients  (n=1139),  controlled  by  diet  after  a 6-week  screening  phase 
with  conventional  dietary  treatment.  The  patients  were  randomly  assigned  to  an 
intervention  group  to  receive  structured  IHE  (including  dietary  advice  and 
instruction  about  diabetes  management,  anti-smoking  and  anti-alcohol 
education,  and  advice  on  ways  to  enhance  physical  activity)  and  to  a control 
group  in  which  patients  received  no  structured  IHE.  All  patients  were  cared  for 
by  trained  diabetologists.  No  information  was  available  on  who  taught  the 
structured  IHE. 

At  the  5-year  follow-up,  glucose  control  (measured  by  adjusted  fasting  blood 
glucose  levels)  improved  significantly  in  the  intervention  group  as  compared  to 
the  control  group  (p<0.01)  but  body  weight  remained  stable  in  all  study  patients. 
Blood  pressure  levels,  tobacco  and  alcohol  consumption  were  significantly 
reduced  in  the  intervention  group  patients  when  compared  to  the  control  group. 
Antidiabetic  drugs  were  administered  to  significantly  fewer  patients  in  the 
intervention  group  as  compared  to  the  control  group  (p<0.01).  Ratio  of 
polyunsaturated  to  saturated  fatty  acids  and  physical  activity  increased 
significantly  in  the  intervention  group  as  compared  to  the  control  group 
(p<0.001;  p<0.001  respectively).  However,  efforts  to  reduce  over-nutrition  and 
fat  consumption  were  unsuccessful.  Similar  increase  in  cholesterol  levels  was 
found  in  both  groups.  No  statistically  significant  difference  in  cardiovascular 
complication  rate  (incidence  of  myocardial  infarction  and  ischemic  heart  disease) 
was  detected  between  groups.  The  authors  concluded  that  IHE  is  able  to 
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substantially  improve  glucose  control  and  reduce  the  necessity  for  drug 
treatment. 

Glasgow  et  al.  in  the  U.S.  (46)  conducted  an  RCT  to  evaluate  the  12-month  follow- 
up results  and  costs  of  a personalized  medical  office-based  intervention  focused 
on  behavioral  issues  related  to  dietary  self-management.  The  study  included  206 
patients  attending  an  internal  medicine  outpatient  clinic,  with  type  1 or  type  2 
diabetes,  being  40  years  of  age  and  older,  and  primarily  responsible  for  their  own 
diabetes  dietary  self-management.  The  patients  were  randomly  assigned  to 
receive  Usual  Care  Intervention  ("high  quality  quarterly  medical  care" 
intervention  with  no  focus  on  behavioral  or  psychosocial  issues  related  to  dietary 
behavior)  or  Brief  Intervention  (20-min  personalized  intervention  and  follow-up 
components  focused  on  patient  centered  goal  setting  and  problem  solving). 

At  12-months  follow-up,  the  Brief  Intervention  produced  significantly  greater 
improvement  than  the  Usual  Care  Intervention  on  multiple  measures  (Kristal 
Food  Habits  Questionnaire  and  4-day  food  records)  of  change  in  dietary 
behavior  (p=0.023)  and  on  serum  cholesterol  levels  (p<0.002).  There  were  also 
significant  differences  on  patients'  satisfaction  favoring  Brief  Intervention 
(P<0.02).  However,  no  significant  differences  or  improvement  on  either  HbAlc 
levels  or  BMI  values  (p=0.42,  p=0.33  respectively).  The  investigators  found  that 
the  Brief  Intervention  was  successful  in  and  "cost-effective"  for  producing  long- 
term improvement  in  dietary  behavior  and  in  serum  cholesterol.  Their  "clinical 
impression"  was  that  the  combination  of  some  components  of  the  Brief 
Intervention  package  was  responsible  for  the  reported  improvements.  These 
components  included  efficient  collection  and  use  of  data  for  personalization  via 
touchscreen  computer;  mutually  negotiated  goals  and  collaborative  problem 
solving  that  actively  involved  the  patients;  and  follow-up  phone  contacts  to 
provide  support  and  prevent  relapse.  This  combination  reflected  the  increased 
attention  and  contact  provided  to  the  patients  in  the  Brief  Intervention  group. 

The  other  quantitative  studies  reviewed  have  also  produced  what  appear  to  be 
mixed  results  - positive  effects  in  some  studies  and  no  effects  in  others  (see  Table 
2,  Appendix  D).  Some  studies  that  incorporated  instruction  on  diabetes  self- 
management skills  and  periodic  contact  and  follow-up  showed  positive  effects 
on  glucose  control  variables  and  treatment  intensity  but  less  impact  on  weight 
loss  variables.  Other  studies  showed  positive  effects  in  terms  of  lifestyle  changes 
reflected  by  significant  reduction  in  some  of  the  risk  factors  for  cardiovascular 
disease.  However,  the  prevalence  of  these  factors  remained  high  and 
improvement  was  not  maintained  in  the  long-term  for  all  cases. 

In  relation  to  outcome  measurement,  most  of  the  primary  quantitative  studies 
reviewed  assessed  physiological  outcomes  and  gave  less  attention  to  the 
evaluation  of  the  other  outcomes  of  interest  such  as  QOL,  functional  status, 
complication  rates,  diabetes-related  mortality  and  health  care  services  utilization. 
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Evaluation  methods  and  in  particular  questionnaires  were  often  developed  by 
investigators  but  not  validated. 

The  value  of  measuring  PDE  success  in  terms  of  outcomes  that  reflect  the  health 
status,  well-being,  or  QOL  of  the  patient  with  diabetes,  rather  than  focusing  only 
on  knowledge  and  physiological  outcomes,  is  being  increasingly  recognized  (35>  ^ 
67' 69).  However,  only  few  attempts  have  been  made  to  evaluate  the  impact  of 
PDE  on  QOL  (see  Table  2,  Appendix  D).  Only  one  study  (81)  evaluated  general 
and  diabetes-related  QOL.  This  study  included  patients  with  type  1 and  type  2 
diabetes  who  participated  in  a Comprehensive  Diabetes  Care  Service  (CDCS) 
including  a 1-week  diabetes  education  course  consisting  of  daily  group  sessions. 
The  control  group  were  also  patients  with  type  1 and  type  2 diabetes,  enrolled  in 
a Group  Model  Health  Maintenance  Organization  (GMH),  who  participated  in  a 
1-month  diabetes  education  course  delivered  in  weekly  group  sessions.  The  two 
diabetes  education  courses  had  similar  curriculum  and  followed  the  American 
Diabetes  Association  guidelines. 

QOL  indexes  as  measured  by  SF-36  showed  no  differences  in  non-diabetes- 
related  parameters  between  the  two  groups  (81)  (see  Table  2,  Appendix  D).  CDCS 
patients  had  a lower  score  (felt  worse)  for  their  overall  diabetes-related  QOL 
(reflected  by  responses  to  two  specific  diabetes-related  questions)  at  baseline 
than  did  GMH  patients  (who  felt  better  at  baseline).  The  overall  diabetes-related 
QOL  score  improved  in  CDCS  patients  while  the  sense  of  well-being  did  not 
change  in  GMH  patients  over  the  course  of  the  study.  The  study  did  not  report 
on  the  QOL  differences  among  the  subgroups  of  patients  with  type  1 and  those 
with  type  2 diabetes. 

Systematic  reviews  and  critical  appraisals 

Seven  reviews  and  critical  appraisals  of  the  published  literature  on  the  use  of 
PDE  provide  further  insight  into  its  effects  on  diabetes  management  outcomes. 
The  findings  reported  by  these  reviews  are  summarized  in  Appendix  E.  There 
were  differences  in  the  questions  addressed  by  the  reviews,  in  the  methodology 
used,  in  the  definitions  used  for  PDE,  and  in  the  interpretation  of  the  evidence 
that  was  reviewed. 

Most  reviews  pointed  to  the  methodological  limitations  of  the  published 
literature  on  PDE  evaluations  and  identified  gaps  in  the  research  on  PDE  that 
required  further  study  (5> 7h- 45'  47>  67> 73).  Several  investigators  noted  the  difficulty  of 
separating  PDE  as  a therapeutic  tool  from  the  medical  therapy  (26'67).  Most 
investigators  considered  that  PDE  programs  should  be  appropriately  matched  to 
the  patients'  needs  and  abilities  (5, 26, 47, 67, 73, 105). 

A review  of  PDE  programs  involving  follow-up  of  12  months  or  more  (26) 
reinforced  the  potential  value  of  including  specific  behavior-change  strategies. 
One  review  of  interventions  for  promotion  of  self-management  in  patients  with 
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type  2 diabetes  found  that  there  is  little  reliable  evidence  to  support  the  use  of 
empowerment  techniques  (73). 

Two  reviews  identified  the  need  for  more  comprehensive,  standardized,  and 
objective  measures  of  diabetes  management  outcomes  (47>67).  Their  investigators 
suggested  that  information  on  participation  and  attrition  rates,  reasons  for  not 
attending  or  not  returning  to  the  program,  problem-solving  and  decision-making 
skills,  specific  patient's  characteristics  of  those  who  attend  versus  those  who 
leave  and  not  return,  etc.  can  provide  additional  direction  for  the  provision  of 
PDE.  Glasgow  and  Osteen  (47)  recommended  that  greater  attention  be  focused  on 
assessing  the  organizational  practices  of  the  location  in  which  PDE  takes  place, 
specific  patients'  characteristics,  QOL,  as  well  as  short-term  and  long-term 
outcomes  (such  as  diabetes  complications  and  mortality  rate).  One  recent  review 
suggested  that  studies  need  to  measure  morbidity  and  QOL  outcomes  and  if 
possible  mortality  in  addition  to  "surrogate"  outcomes  (73). 
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Critical  appraisal  of  the  primary  research  studies 
Limitations  and  data  presentation 

The  primary  quantitative  studies  reviewed  did  not  meet  the  desirable  criteria  for 
methodological  quality  and  several  methodological  problems  limit  the 
interpretation  of  the  reported  results  (see  Appendix  D).  These  problems  include: 

• inadequate  description  of  study  design  (methods  for  randomization  were  not 
described  in  most  studies;  description  on  how  patients  were  identified  and 
selected,  if  present,  was  confined  to  a few  lines  in  most  studies); 

• inadequate  description  of  patients7  characteristics  (description  of  the 
population  is  based  on  some  clinical  and  demographic  data  in  most  studies; 
severity  and/  or  type  of  diabetes  measures  and/ or  accurate  diagnostic  criteria 
were  neglected  in  most  studies;  other  characteristics  such  as  race, 
socio-economic  status,  educational  levels,  co-morbidity,  and  presence  of 
complications  were  rarely  described); 

• inadequate  description  of  the  assessed  PDE  programs; 

• inadequate  reporting  of  the  results  in  some  studies  (3/8  studies  included  both 
patients  with  type  1 and  type  2 diabetes,  used  the  PDE  programs  for  all,  and 
did  not  report  the  results  separately); 

• lack  of  blinding; 

• reliance  on  self-reported  data  for  measurement  of  self-care  skills,  changes  in 
lifestyle  and  patients'  satisfaction; 

• only  few  studies  reported  the  attrition/  attendance  rates  and  discussed  their 
potential  influence  on  diabetes  management  outcomes;  and, 

• for  both  participation  and  attrition  there  is  little  information  concerning  the 
comparability  of  those  patients  who  participated  (or  completed  the  follow-up 
assessments)  and  those  who  did  not. 

The  assessed  PDE  programs  differed  in  many  important  dimensions:  contact 
time,  timing  of  sessions,  delivery  style  (methods,  strategies,  tools,  individual  vs. 
group  sessions),  delivery  setting  (home,  diabetes  center/  clinic,  physician  office), 
and  provider  (multi-professional  team  vs.  individual  provider,  with  different 
professional  background,  patient-provider  interaction  skills,  and  training  as 
diabetes  educators).  Few  studies  described  in  some  detail  the  PDE  program(s) 
under  study  (see  Appendix  D): 

• Most  of  the  reviewed  studies  did  not  make  explicit  the  educational  objective 
of  the  assessed  PDE  programs  (what  people  are  expected  to  know  or  to  be 
able  to  do  at  the  end  of  the  program). 
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• No  study  gave  adequate  information  on  how  the  instruction/  teaching 
methods  or  learning  activities  were  carried  out. 

• No  study  explained  why  certain  methods  were  used  for  instruction/ teaching 
to  reach  the  educational  objectives  (whether  belonging  to  the  clinical, 
cognitive,  psycho-motor  or  psycho-affective  domains  of  the  diabetes 
management). 

• Few  investigators  described  the  learning  methods  and  teaching  tools  used  by 
programs. 

• Most  studies  indicated  who  carried  out  the  education  in  both  groups,  but 
only  few  provide  information  on  the  educator's  training  and  none  specify  the 
psychopedagogical  background. 

• Some  studies  do  not  specify  whether  the  program  was  given  for  small  or 
large  groups  and  others  do  not  provide  the  number  of  participants  attending 
the  group  sessions  or  the  kind  of  group  setting. 

• Most  studies  specify  the  frequency  and  the  duration  of  the  educational 
intervention.  Some  just  cite  the  frequency. 

• Most  studies  report  very  little  information  on  the  content  of  the  educational 
intervention. 

• Most  studies  mention  that  the  program  was  offered  in  an  outpatient  setting. 
However,  no  study  gives  detailed/ accurate  description  of  the  setting  and 
learning  conditions  under  which  the  PDE  takes  place. 

• Little  information  is  provided  on  variables  such  as  time  to  learn  and  cognitive 
or  motivational  approaches. 

• Little  information  is  given  on  the  identification  of  patient's  educational  needs 
and  on  their  psychosocial  barriers.  No  link  has  been  shown  between  patients' 
needs,  educational  objectives  and  the  time  devoted  to  the  learning  process. 

Furthermore,  no  studies  reported  on  how  the  patients  perceived  the  education 
received  and/or  on  how  the  patients  evaluated  the  components  of  the  program. 

Discussion 

The  differences  between  the  results  obtained  by  the  primary  research  studies 
reviewed  may  have  been  influenced  by  the  different  approaches  taken  by  their 
investigators  (see  Appendix  D).  The  results  are  not  directly  comparable  because 
studies  differed  in  the  design,  sample  size,  length  of  follow-up,  and  study 
population: 

• Studies  selected  their  patients  using  different  sources,  different 
inclusion/  exclusion  criteria,  and  different  criteria  for  diagnosing  type  2 
diabetes. 
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• Different  methods  were  employed  for  evaluation  of  the  therapeutic  impact  of 
the  assessed  PDE  program  on  diabetes  management  outcomes. 

• The  investigators  used  a variety  of  outcome  measures  (with  different  cut  off 
limits  and  ranges  for  normal  values)  to  evaluate  and  report  on  the  same 
variables. 

• Evaluations  took  place  over  different  ranges  of  follow-up  periods. 

The  clinical  significance  of  the  effects  reported  by  the  reviewed  primary 
quantitative  studies  has  yet  to  be  established.  The  answers  to  the  questions  on 
"what  kind  of  formal  PDE  program  delivered  in  outpatient  settings  is  most 
effective  in  the  long  term,  for  what  category  of  patients  and  under  what 
circumstances" remain  uncertain.  The  main  reasons  include: 

• None  of  the  studies  measured  the  efficacy  of  the  assessed  PDE  program  as  a 
separate  entity  from  diabetes  treatment  and  the  appropriate  role  of  PDE  in 
the  diabetes  management  was  not  assessed.  It  was  not  clear  whether  the 
effects  were  the  result  of  PDE,  the  result  of  administered  medication,  the 
result  of  both  combined  with  the  attention  and  care  from  providers  and/ or 
educators,  or  whether  the  results  where  influenced  by  any  other  components 
of  the  PDE  approach  and  delivery. 

• None  of  the  studies  determined  whether  detection  of  diabetes-related 
complications  was  improved  and  complications  could  be  avoided  in  the  long- 
term due  to  the  therapeutic  impact  of  the  assessed  PDE  programs. 

• No  follow-up  data  were  available  on  patients  in  whom  the  assessed  PDE 
programs  were  shown  to  be  ineffective  to  compare  with  follow-up  data  in 
patients  in  whom  the  same  program  was  shown  to  be  effective  in  terms  of 
diabetes  outcomes. 

• None  of  the  studies  determined  the  differences  between  the  long-term 
diabetes  outcomes  in  those  who  attended  the  PDE  program  versus  those  who 
did  not. 

• None  of  the  assessed  PDE  programs  showed  significant  impact  in  terms  of 
reduced  rate  of  long-term  diabetes-related  complications. 

• None  of  the  studies  determined  a significant  impact  of  the  assessed  PDE 
programs  in  terms  of  reduced  rate  of  diabetes-related  hospital  admissions  in 
the  long-term. 

• No  significant  differences  have  been  determined  between  the  effects  of  the 
assessed  PDE  programs  in  terms  of  changes  in  the  proportions  of  patients 
visiting  primary  care  providers  and/or  specialists  and  frequency  of  these 
visits. 
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None  of  the  Canadian  studies  met  the  inclusion  criteria  for  critical  appraisal; 
however,  it  was  felt  there  was  a need  to  summarize  the  research  that  has  taken 
place  over  the  last  ten  years.  This  may  help  to  identify  gaps  and  to  provide  the 
background  for  future  research  activities. 

Seven  studies  were  retrieved.  These  varied  in  design  and  study  objectives.  The 
majority  of  the  studies  were  program  evaluations  using  a pre  post  design  (97)  or 
retrospective  chart  reviews  (95).  The  program  evaluation  studies  were  conducted 
either  in  the  province  of  British  Columbia  (95)  or  Ontario  (97).  The  remaining  two 
studies  were  unique: 

• one  study  (94)  conducted  in  British  Columbia  selected  patients  with  poor 
glucose  control  and  randomized  them  into  two  groups  to  determine  if  regular 
phone  contact  led  to  better  glucose  control;  and 

• the  second  study  (103)  using  an  'extreme  groups  design'  focused  on 
determining  psychosocial  factors  which  could  differentiate  individuals  into 
strongly  adherent  and  strongly  non  adherent.  The  site  of  this  study  was  the 
Nova  Scotia  Diabetes  Centre. 

The  highlights  of  these  studies  are  provided  in  Table  4 (Appendix  F)  and  more 
detail  can  be  found  in  Appendix  G.  The  five  program  evaluation  studies 
(10,37,68,95,97)  differed  considerably  on  various  parameters  such  as  the  program 
design,  frequency  and  length,  individual  versus  group  sessions,  patients  with 
differing  severity  of  illness,  outcomes  measured  and  length  of  follow  up.  Of  note 
was  the  substantial  number  of  patients,  50%  or  more,  lost  to  follow  up.  All  five 
studies  reported  a benefit.  Only  two  studies  of  the  five  studies  used  a subjective 
measure  and  mentioned  the  importance  of  including  such  a measure.  The  study 
by  Vallis  (103),  which  evaluated  the  role  of  diabetic-specific  psychosocial  factors  in 
differentiating  adherent  individuals  from  non  adherent  individuals  to  their  self 
care  regime,  emphasizes  the  need  to  include  subjective  measures.  Their  data 
suggest  that  cognitive,  emotional  and  problem  solving  issues  need  to  be 
addressed  in  order  to  improve  adherence  to  self-care  regime. 
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Issues  associated  with  diabetes  self-management 


Most  of  the  PDE  approaches  assume  that  provision  of  information  about  the 
disease  and  associated  complications  and  instruction  in  self-management  skills, 
will  lead  to  better  diabetes  control  and  patients  will  take  steps  to  avoid  or 
prevent  potential  complications  (15' 34' 50' 76> 87).  However,  the  asymptomatic 
though  insidious  nature  of  type  2 diabetes  poses  motivational  issues  that  are 
distinct  from  a disease  or  illness  with  symptoms  that  cannot  be  ignored  and 
which  can  interfere  with  the  performance  of  their  daily  routines.  Patients' 
motivation  to  learn,  comply  with  their  regimen  and  adhere  to  self-management 
behaviors  over  long-term  is  a very  important  factor  in  obtaining  and  maintaining 
good  diabetes  control  and  needs  to  be  taken  into  account. 

This  section  of  the  report  outlines  the  main  points  that  emerged  from  the 
literature  which  explored  the  bio-psycho-social  context  in  which  the  patients 
adjust  to  the  disease  and  learn  how  to  self-manage  it.  It  summarizes  the 
information  on  the  potential  factors  that  may  influence  the  impact  of  PDE  on  the 
patients'  ability  to  self-management  diabetes.  The  intent  has  been  to  extend 
understanding  of  what  issues  may  be  important  to  address  when  planning  a 
formal  PDE  program  or  restructuring  an  existing  one.  Most  of  the  information 
has  been  obtained  from  commentaries  and  discussions  on  the  research  on 
diabetes  management  and  findings  from  questionnaire-based  and  qualitative 
research  studies. 

Patient  compliance  and  regimen  adherence 

Major  requirements  in  diabetes  management  are  patient  compliance  with  the 
regimen  and  adherence  to  self-management  behaviors  (14' 15' 33' 34>  53>  58> 62'  ^ 67 ' 7e> %). 
The  concern  with  compliance  has  often  been  manifested  in  speculations  about 
the  patient's  competence  and  motivation  to  metabolic  control  and  general 
willingness  to  learn  about  diabetes,  test  glucose  levels  and  follow  therapeutic 
recommendations.  Non-compliance  has  also  been  seen  as  the  result  of  "ethnic 
beliefs"  P). 

Rayman  and  Ellison  (85)  cite  the  findings  from  a qualitative  research  study  on  the 
meaning  of  compliance  from  the  patient's  perspective.  The  study  found  that 
health  care  providers  and  patients  defined  compliance  differently  and  also  had 
different  treatment  goals.  The  patients  participating  in  the  study  developed  self- 
management behaviors  that  suited  their  lifestyles,  beliefs,  personal  life  goals  and 
priorities.  The  providers  would  have  clearly  defined  some  of  these  patients  as 
non-compliant.  According  to  Rayman  and  Ellison  these  findings  indicated  the 
need  to  place  more  emphasis  on  enhancing  patients'  efforts  to  live  effectively 
consistent  with  their  own  goals  and  beliefs  within  the  context  of  a chronic  illness. 
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Many  investigators  suggested  that  patients  may  improve  and  maintain 
compliance  and  adherence  to  diabetes  self-management  if  they  are  enabled  to 
play  more  informed  and  active  roles  and  have  control  over  their  own  care  (4>  14> 15' 
17, 21, 30, 33, 34, 38, 39, 4i,  42, 47,  so,  62-64, 67, 69, 73, 76, 80, 83, 87, 98)  _ Although  medical  therapy  is 

important,  long-term  diabetes  control  outcomes  also  depend  upon  choices 
patients  make  about  diet,  physical  exercise,  and  other  health-related  behaviors. 
These  choices  reflect  patients'  knowledge  about  their  disease,  their  ability  to 
monitor  it,  and  their  motivation  to  self-management  behaviors.  Many 
physiological,  psychosocial  and  environmental  factors  may  influence  and 
determine  the  extent  to  which  patients  are  able  and  willing  to  contribute  to  their 
own  self-care. 

Barriers  to  diabetes  self-management  behaviors 

To  understand  the  factors  that  may  enable  patient's  motivation,  the  process  of 
diabetes  self-management  must  also  be  examined  from  the  patients' 
perspectives.  The  qualitative  research  reviewed  have  documented  the 
difficulties  people  with  diabetes  have  living  with  their  disease,  complying  with 
their  therapeutic  regimen  and  adhering  to  self-management  behaviors  ( 7 ' 30' 36' 49' 

52, 69, 85, 89)  The  identified  issues  of  rigor  (see  Table  5 and  Discussion  in  Appendix 
H)  do  not  allow  for  a high  level  of  confidence  in  the  credibility,  validity  and 
transferability  of  these  research  findings.  However,  they  add  understanding  of 
patient-perceived  barriers  to  diabetes  self-management  and  their  effects  on 
diabetes  management  outcomes.  According  to  the  participants  in  these  studies 
managing  diabetes  effectively  depends  on  the  individual's  decision  to  take 
control.  As  individuals  learn  about  diabetes  and  the  practical  skills  of  managing 
diabetes  they  develop  an  ability  to  read  body  cues  as  well  as  expertise  in  how  to 
make  self-care  decisions. 

Findings  from  the  qualitative  research  reviewed  suggest  that  poor  adherence  and 
compliance  may  be  rooted  in  the  complexity  of  what  has  to  be  learned,  managed 
and  integrated  with  the  patient's  personal  identity  and  current  lifestyle. 

Decisions  related  to  diabetes  management  and  self-care  must  be  congruent  with 
patients'  views  of  themselves  within  the  context  of  their  lives.  The  routine  but 
complex  decision-making  process  was  grounded  in  faith,  trust,  support,  values 
and  beliefs.  Family  and  personal  events,  personal  views  of  themselves,  health 
beliefs,  attitudes  toward  diabetes,  current  health  status,  relationships  with 
significant  other/ family  members/ friends,  attitudes  of  and  relationships  with 
diabetes  care  and  education  providers,  and  anticipation  of  the  future  may  all  be 
incorporated  in  the  decision  making  process.  Patients  wanted  to  maintain  their 
previous  lifestyle  and  considered  the  impact  of  the  therapeutic  regimen  on  their 
lives.  To  modify  behaviors,  they  needed  to  perceive  advantages  of  the  changes 
as  greater  than  the  perceived  disadvantages.  The  decision  to  assume  control  of 
diabetes  management  was  perceived  as  a positive  turning  point  in  the  patient's 
life,  giving  the  individual  a sense  of  well  being. 
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Some  reviews,  commentaries  and  discussions  on  diabetes  management,  (8'  15> 17 > 21' 
33, 35, 38, 42, 47, 34, 50, 58, 62, 63, 64, 67, 73,  so,  83, 86)  anc[  questionnaire-based  studies  (12' 14' 41'  56' 

59, 76, 78, 84, 9i,  97, 98, 103, 105)  aiso  indicated  that  many  variables  may  impact  compliance 
and  adherence  in  diabetes  self-management.  The  following  summary  outlines 
the  variables  that  emerged  most  often  in  the  above  mentioned  papers  and 
summarizes  the  implications  of  their  influences  on  diabetes  self-management 
behaviors.  These  variables  have  been  grouped  into  the  following  four  broad 
categories:  patient's  characteristics,  patient's  social  and  environmental  context, 
the  disease  itself,  and  the  patient's  interaction  with  diabetes  care  and  education 
providers. 

Patient’s  characteristics 

Some  investigators  suggested  that  patient's  characteristics  and  the  amount  of 
stress  and  style  of  stress  management  are  predictive  of  self-management 
behaviors  and  influence  the  success  of  the  regimen  on  diabetes  control: 

• Patient's  profile  is  an  important  factor  in  diabetes  self-management  behavior 
resulting  in  a broad  spectrum  of  attitudes  and  health  behaviors  depending  on 
variables  such  as  age,  gender,  health  status  (disease  severity,  co-morbidities, 
complications),  ethnicity,  culture,  socio-economic  status,  marital  status  and 
education. 

• Limited  knowledge  about  diabetes  and  its  complications  and  diabetes  self- 
management skills  can  interfere  with  implementation  of  effective  diabetes 
management  regimen.  However,  knowledge  is  a necessary  but  insufficient 
condition  for  the  behavioral  change  needed  to  ensure  improved  diabetes 
outcomes  in  the  long-term. 

• Learning  abilities  and  literacy  of  each  individual  have  been  identified  as 
important  factors  that  influence  diabetes  self-management. 

• Personality  features  such  as  extreme  personality  styles,  low  self-esteem, 
external  locus  of  control,  or  poor  ego  development  have  been  associated  with 
poor  compliance  and  adherence  in  diabetes  self-management.  Hardiness  or  a 
personal  resistance  to  stress  and  self-efficacy  have  been  correlated  positively 
with  compliance  and  adherence  to  self-management  practices  and  may  have 
a positive  impact  on  diabetes  management. 

• Patients  with  diabetes  may  be  more  prone  to  eating  disorders  or  depressive 
and  anxiety  disorders  including  blood  and  needle  phobia,  which  may 
interfere  with  diabetes  self-management  practices.  Other  psychiatric 
disorders  such  as  substance  abuse  and  personality  disorders  may  also  be 
barriers  to  behavioral  change. 

• Health  beliefs  (including  thoughts  about  health  and  illness,  perception  of 
health  in  the  presence  of  illness,  understanding  of  susceptibility  to  illness  and 
perceived  efficacy  of  therapies)  and  ethnic  understanding  and 
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conceptualization  of  diabetes  may  have  a strong  impact  on  adherence  to 
diabetes  self-management  behaviors.  Perceptions  of  health  and  well  being 
appear  to  be  important  in  coping  with  the  stresses  of  disease  but  not 
necessarily  with  metabolic  control.  Patients  may  be  more  attentive  to  and 
concerned  about  controlling  symptoms  and  maintaining  a sense  of  well  being 
than  maintaining  metabolic  control. 

• Strategies  for  coping  with  specific  problems  or  stress  may  affect  the  patient's 
ability  to  self-manage  diabetes.  Denial  is  often  used.  Patients  who  overuse 
the  defense  mechanisms  may  be  unable  to  express  and  deal  with  their 
feelings  of  vulnerability.  They  may  act  out  their  frustration  by  being  non- 
compliant  with  the  medical  regimen  or  develop  stress-induced  illness. 

• Effects  of  trauma  such  as  psychological  distress,  psychiatric  disorders  and 
certain  coping  styles  may  be  direct  barriers  to  behavioral  change. 

The  social-environmental  context 

The  social-environmental  context  includes  the  web  of  organized,  emotionally 
based,  interpersonal  ties  within  which  patients  organize  the  experiencing  of 
diabetes  and  manage  their  diseased 2b  28,  so,  ss,  ss,  4i,  42, 47, 49,  so,  52,  ss,  74,  ss,  89, 92, 96, 99, 
104,106)  Patient's  current  living  situation,  social  support,  practices  of  the  health 
care  organizations,  health  insurance  status,  time,  cost  and  location  of  the 
therapeutic  regimen,  community  resources  to  support  diabetes  care  and 
education,  and  safety  of  the  environment  potentially  have  a great  influence  on 
diabetes  self-management  behaviors.  Findings  include: 

• Concerns  about  managing  other  stresses  (such  as  unemployment,  financial 
problems,  illness  or  death  in  the  family,  or  marital  breakdown)  and  life 
commitments  may  compete  with  recommendations  for  diabetes  self- 
management behaviors.  Patients  often  attend  to  the  family  members' 
concerns  before  meeting  their  own  diabetes  self-management  needs. 

• Support  from  family  and  close  social  networks  (including  friendship 
networks)  has  also  been  identified  as  an  important  factor.  How  the  family  is 
structured,  its  beliefs,  and  problem-solving  skills,  and  its  patterns  of 
emotional  interactions  have  been  shown  both  to  enhance  diabetes  self- 
management or  to  exacerbate  the  stresses  associated  with  it.  Receiving 
support  from  friends  in  addition  to  family  support  has  been  associated  with 
improved  self-care  behaviors.  There  has  been  far  more  attention  given  to 
social  support  in  the  family  than  in  the  work  place  (33). 

• The  extent  to  which  third  parties  will  reimburse  diabetes  care  and  education 
activities,  may  have  a major  influence  on  whether  patients  will  participate  in 
a given  program. 

• Organizational  attributes,  program  logistics,  and  level  of  support  resources  in 
the  surrounding  community  may  also  have  major  effects  on  whether  patients 


Alberta  Heritage  Foundation  for  Medical  Research 


25 


Patient  diabetes  education  in  the  management  of  type  2 diabetes  in  adults 


will  participate  in  a diabetes  care  and  education  program.  A program  that 
includes  family  members,  a large  amount  of  group  interaction,  and  shared 
exercise  sessions  may  produce  an  improvement  in  social  support  measures. 

• Safety  of  one's  environment  may  also  be  an  important  factor  for  some 
individuals. 

The  disease  itself 

Barriers  to  behavioral  change  may  come  from  the  disease  itself  and/ or  as  a result 

of  the  diagnosis,  the  regimen  and/  or  the  complications  <12' 15' 17 ' 30' 33>  ^ 52'  ^ 56'  ^ 63> 

76, 80,  98, 99); 

• Irritability  and  depression  can  be  induced  metabolically  as  a result  of 
fluctuations  of  glucose  levels. 

• The  diagnosis  of  diabetes  itself  provokes  a grieving  process  with  rejection  or 
anger  responses  that  may  affect  the  adherence  to  self-management  behaviors 
and  response  to  the  therapeutic  regimen.  Reactions  to  diagnosis  can  range 
from  apathy  to  catastrophizing,  either  of  which  may  impede  behavioral 
change.  Stress  reactions  may  represent  a barrier  to  metabolic  control  by 
altering  blood  sugar  levels.  Emotional  distress  may  cause  the  patient  to  over- 
or  under-eat,  make  mistakes  in  medication  administration,  and  to  disregard 
activity  needs.  Self-management  for  distress  may  cancel  diabetes  self- 
management. Extreme  anxiety  levels  about  having  diabetes  may  interfere 
with  diabetes  self -management. 

• Many  people  with  type  2 diabetes  do  not  engage  in  all  prescribed  diabetes 
self-management  behaviors  or  do  so  incorrectly.  Certain  aspects  of  the 
therapeutic  regimen,  such  as  dietary  restrictions,  meal  schedules,  and  others 
(which  involve  unpleasant  and  socially  unacceptable  behaviors)  often 
separate  patients  from  the  routines  of  their  lives.  Patients  find  it  particularly 
difficult  to  deal  with  changes  in  diet.  For  many  people,  food  represents  a 
connection  to  emotional  and  social  needs.  Other  people  may  encounter 
barriers  to  diabetes  regimen  because  of  their  socio-economic  context  and/  or 
lack  of  knowledge  about  what  foods  to  buy  for  their  dietary  regimen. 

Exercise  has  also  been  identified  as  a difficult  aspect  of  the  diabetes  regimen 
for  patients  to  manage. 

• The  anticipation  or  onset  of  diabetes-related  complications  may  also  represent 
barriers  to  diabetes  self-management.  Fear  of  complications  may  prevent 
acceptance  and  problem  solving.  The  time  lapse  between  the  diagnosis  of 
diabetes  and  the  onset  of  complications  may  make  it  difficult  for  patients  to 
link  present  care  with  future  consequences. 

• The  progressive  nature  of  the  disease,  compounded  by  the  clinically  manifest 
complications,  may  add  further  psychological  stress.  Also,  some  particular 
complications  (deficit  of  vision,  cardiovascular  functioning,  dexterity  and 
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ambulation)  can  make  it  difficult  to  exercise,  test  blood  glucose  levels 
accurately  or  administer  medication  (particularly  insulin)  appropriately. 

Patient’s  interaction  with  diabetes  care  and  education  providers 

Characteristics  and  elements  of  the  patient's  interaction  with  the  diabetes  care 
and  education  providers  may  interfere  with  implementation  of  effective 
treatment  and  with  patient's  motivation  for  self-management  behaviors  (8,30,33,34, 
36, 38, 52, 58, 63, 64, 67, 69, 73, 74, 83, 85, 89) _ Problems  related  to  patient's  satisfaction,  or 
coordination  among  different  providers  involved  in  diabetes  care  have  been 
identified  as  having  a major  impact  on  the  patient's  acceptability  of  the  regimen. 
Also,  who  provides  diabetes  care  and  education,  the  provider's  beliefs  and 
attitudes  and  the  established  patient-provider  relationship  are  important  factors. 

These  factors  have  been  shown  to  structure  the  experiencing  and  management  of 
the  disease  and  influence  the  patient's  motivation  and  consequently  the  effect  of 
the  regimen  on  the  diabetes  outcomes: 

• How  the  provider  defines  and  communicates  the  tasks  facing  the  patient, 
whether  he/ she  views  the  patient  as  a partner  in  care,  and  agrees  with  the 
patient  about  the  type  of  relationship  they  have,  have  been  positively 
associated  with  patient  diabetes  self -management  behaviors. 

• Interactions  characterized  by  high  degrees  of  patient  involvement,  patient 
control  and  information  seeking,  and  expression  of  emotions  by  both  patient 
and  provider  have  also  been  correlated  with  improved  diabetes  outcomes. 
When  patients  were  encouraged  to  participate  in  decision  making  and  the 
flow  of  expertise  occurred  in  both  directions  (patients  relied  on  providers  for 
expert  information  and  provided  expert  self-information  to  their  providers) 
adherence  was  improved.  The  effects  of  increased  patients  participation  on 
improved  outcomes  have  been  related  to  issues  of  empowerment  and  control 
along  with  the  greater  likelihood  of  a treatment  plan  that  is  individualized  to 
the  particular  needs  of  the  patient's  life. 

• Poor  patient-provider  relationships  discourage  patients  from  offering  input 
and  asking  questions.  Harm  may  result  when  providers  do  not  listen  and  do 
not  value  the  experience  of  the  person  living  with  diabetes. 

• The  ability  of  the  patient  to  access  expertise  on  a 24-hour  basis  (which  is 
ongoing  communication  with  a team  of  health  professionals  for  problem 
solving,  feedback,  and  reality-based  reinforcement  guides)  has  been 
identified  as  pivotal  for  the  success  of  diabetes  management. 

Physician  knowledge,  beliefs  and  attitudes  about  diabetes  and  its  management 
have  been  identified  as  important  factors  that  influence  patient  diabetes  self- 
management and  the  success  of  the  therapeutic  regimen  on  diabetes 
management  outcomes  (7' 30'  33>  38' 67 > 83'  85) : 
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• Physician's  reaction  at  the  time  of  diagnosis  may  influence  the  patient's 
attitudes  towards  the  disease  and  consequently  compliance  and  adherence  to 
the  self-management  behaviors  and  the  impact  of  the  therapeutic  regimen  on 
the  diabetes  management  outcomes. 

• Physician's  skill  in  communication  and  interaction  with  the  patient  are 
important  to  both  adherence  and  satisfaction  with  care.  Patients  are  more 
likely  to  adhere  to  treatment  recommendations  when  their  physician  provide 
clear  explanations  and  positive  comments.  The  amount  of  time  spent  with 
the  patient  and  the  number  of  tests  ordered  may  also  influence  adherence 
although  the  reasons  for  these  findings  are  unclear  (30'85). 

• Physician's  deficiencies  in  knowledge  of  diabetes  management  and 
physician's  failure  to  refer  the  patient  for  PDE  may  also  be  limiting  factors. 

The  potential  impact  of  each  of  these  groups  of  variables  on  behavioral  change 
and  diabetes  outcomes  has  been  studied  in  relative  isolation  of  the  others.  This 
fact  may  have  delayed  the  development  of  diabetes  care  and  education 
approaches  tailored  to  overcome  the  identified  barriers  and  respond  to 
individual  patient's  needs. 

PDE  and  behavioral  change 

Some  evidence  suggests  that  the  success  of  PDE  interventions  on  behavioral 
change  may  be  enhanced  if  the  patients  are  involved  in  the  planning  of  the 
educational  approach  and  content  (32'43). 

Peyrot  and  Rubin  (82)  suggested  that  any  good  PDE  program  must  teach  self-care 
skills  and  motivate  patients  to  use  these  skills.  They  recommended  that 
educators  should  focus  on  helping  patients  to  identify  the  areas  of  self-care  most 
amenable  to  change  or  most  in  need  of  change. 

Colagiuri  et  al.  (27)  found  that  "knowledge  is  neither  dependent  on,  nor  a good 
discriminator  of,  patient-selected  priorities".  They  suggested  that  education 
directed  solely  at  patient's  educational  priorities  "may  leave  knowledge  deficits 
which  could  compromise  diabetes  care". 

Bonnet  et  al.  (14)  pointed  out  that  the  difficulties  in  educating  patients  may  be  due 
to  their  diverse  characteristics,  backgrounds,  varying  degrees  of  motivation  and 
differing  learning  abilities.  The  investigators  recommended  that  the  time 
scheduled  for  PDE  must  be  based  on  the  difficulty  of  the  skills  to  be  taught  and 
not  be  set  a priori. 

Patient-educator  interaction  and  behavioral  change 

It  has  been  suggested  that  characteristics  of  the  patient-educator  interactions  may 
interfere  with  the  process  of  the  patient's  motivation  and  personal  integration 
necessary  for  long-term  behavioral  change  (4> 7 > 15' 30' 33> 38> 42' 50' 52>  75' 80' 85' 86). 

Interference  may  result: 
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• When  educators  ignore  the  realities  associated  with  the  disease  and  its 
management  and  those  associated  with  the  patient's  characteristics  and 
social-environmental  context. 

• When  development  of  the  educational  approach  and  self-management  plan 
does  not  involve  a team  of  professionals,  patients  and  their  families. 

• When  patients  perceive  educators  as  being  critical  of  them. 

• When  educators  place  more  focus  on  what  is  to  be  presented  rather  than  on 
the  resources  and  ideas  of  the  patient. 

• When  teaching  methods,  tools  and  materials  do  not  meet  the  patient's  needs. 

• When  the  instruction  is  too  theoretical  and  of  little  practical  use. 

• When  educators  fail  to  refer  the  patient  to  other  professionals  skilled  in 
facilitating  diabetes  self-management  behaviors  (such  as  mental  health 
professionals). 

• When  only  dietitians  and  nurses  staff  the  PDE  centre.  The  absence  of 
physicians  (perceived  as  authority  figures)  may  send  the  message  that  PDE  is 
less  important  than  medical  treatment.  The  absence  of  mental  health 
professionals  (psychologists)  may  be  a problem  as  they  can  stimulate 
important  discussions  about  barriers  to  diabetes  self-management.  The 
absence  of  professionals  with  expertise  in  physical  exercise  may  also  be  a 
barrier  to  behavioral  change  since  they  can  provide  education  about  exercise 
to  avoid  injuries  and  acute  diabetes-related  complications. 

• When  only  female  health  care  professionals  staff  the  PDE  centre.  The  absence 
of  male  staff  may  communicate  to  male  patients  that  diabetes  self- 
management is  a "female  thing"  and  behavioral  changes  are  less  likely  to 
result. 

• When  educators  lack  appropriate  and  current  knowledge  and  skills  including 
effective  communication  strategies. 

• When  educator's  approach  and  delivery  of  PDE  are  not  culturally  sensitive. 
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The  needs  for  education  and  social  support  of  adults  with  type  2 diabetes  require 
providers  to  develop  new  kinds  of  partnerships  to  improve  self-management. 
The  partnership  needs  to  be  implemented  across  the  disease  cycle  in  accordance 
with  the  demands  of  each  phase  and  the  unique  needs  of  patients,  their  family 
and/  or  careers.  Based  on  all  of  the  literature  reviewed,  the  elements  for  an 
effective  PDE  process,  considered  to  be  appropriate  for  these  patients,  regardless 
of  age,  gender  and  race,  have  been  structured  as  follows.  These  considerations 
summarize  the  implications  of  the  various  bio-psycho-social  factors  for  planning 
or  restructuring  a PDE  process,  as  cited  by  the  reviewed  literature.  The  PDE 
process  should: 

• Be  an  ongoing  patient-centered  process,  based  on  thorough  assessments  of 

the  individual  patient's  needs  and  abilities.  The  following  should  take  place 

prior  to  starting  PDE: 

> A review  of  the  patient's  experiences  and  understanding  about  diabetes, 
their  expectations  of  the  educational  program,  what  they  need  from  the 
provider,  areas  of  concern  or  questions  that  they  would  like  to  address  in 
the  educational  process  and  their  level  of  interest  in  changing  particular 
aspects  of  their  behavior. 

> An  understanding  of  the  patient's  diabetes-specific  needs  and  health 
beliefs  and  fears,  view  of  self-care,  self-care  and  problem  solving  skills, 
social  environment  and  level  of  diabetes-related  emotional  and  practical 
support. 

> An  understanding  of  the  patients'  potential  barriers  to  self-care,  coping 
skills,  commitment  to  behavior  change,  barriers  to  behavior  change,  and 
existing  knowledge  base  and  needs. 

> Adjust  the  PDE  approach  to  address  any  identified  factors  (such  as 
patient's  fears,  deficits  or  difficulties  in  diabetes  self-management)  that 
may  be  creating  problems  and  support  patient's  healthy  attempts  to  cope 
with  high  levels  of  anxiety. 

• Focus  on  both  educational  and  behavioral  strategies: 

> Sessions  should  go  beyond  knowledge  and  skills  by  specifying  the 
diabetes  self-management  behaviors  patients  need  in  order  to  implement 
the  regimen  and  make  the  necessary  changes  in  lifestyle. 

> The  nature  of  diabetes  self-management  should  be  discussed  and 
explained  at  the  beginning  of  the  program  to  help  patients  understand 
both  why  the  information  presented  is  important  and  that  the  role  of  the 
diabetes  care  and  education  providers  is  as  a source  of  expertise,  support, 
and  inspiration. 
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> During  the  sessions  educators  should  minimize  teaching  the  diabetes  facts 
and  maximize  instruction  on  how  to  perform  self-management  skills  and 
problem-solving,  how  to  overcome  barriers  and  make  the  necessary 
lifestyle  changes  and  then  to  maintain  them  in  the  long-term. 

> Strategies  should  target  those  barriers  that  can  be  changed  most  readily 
and  those  changes  identified  as  most  important. 

> Strategies  should  address  both  physical  and  psychosocial  barriers. 

• Be  sensitive  to  the  elements  of  patient's  social-environmental  context  that 
support  or  hinder  compliance  and  adherence  to  self-management  behaviors 
by: 

> Allowing  the  presence  of  the  patient's  spouse,  partner  or  other  significant 
family  member,  whenever  possible,  to  identify  potential  sources  of 
burnout  and  help  the  patient  and  family  develop  new  ways  to  manage 
diabetes  suitable  for  all  those  involved. 

> Exploiting  the  natural  support  resources  that  family  and  friends  can 
provide  for  patients. 

> Assisting  patients  in  identifying  and  accessing  support  systems. 

• Complement  the  services  provided  by  other  diabetes  care  members  including 
services  from  primary  care  providers  and  mental  health  professionals  (it  must 
be  coupled  with  expert  adjustment  of  medication  and  expert  training  in 
dealing  with  diabetes-related  behavioral  and  psychological  issues). 

• Allow  the  patient  to  frequently  access  expertise  for  problem  solving, 
feedback,  and  reality-based  reinforcement  guides. 

• Allow  a close  collaboration  between  the  patient,  any  caretaker  and  the 
diabetes  team  (including  at  least  the  diabetes  educator  and  the  physician) 
built  on  trusting  and  supportive  relationships,  which  is  necessary  to  negotiate 
goals  that  are  specific  and  achievable: 

> Clear-cut  educational  objectives  should  be  agreed  on  between  all  members 
of  the  care  team  and  the  patient,  based  on  negotiated  goals  that  are 
specific  and  achievable. 

> Priorities  and  outcomes  of  the  teaching  intervention  must  be  established 
with  the  participation  of  the  patient  and  any  caretaker. 

> Educational  objectives  should  be  subdivided  based  on  priorities  ranging 
from  more  urgent  to  less  urgent  ones,  making  PDE  a continuous  process 
with  different  timings,  aiming  for  long-term  outcomes  including 
prevention/  delay  of  complications  and  good  management  when  they 
occur. 

• Be  coupled  with  positive  reinforcement  of  learned  skills  and  healthy 
behaviors  and  opportunities  for  repetition. 
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• Include  periodic  follow-up  components  with  re-assessment  of  barriers, 
necessary  to  ensure  continuity. 

• Use  both  individual  and  group  sessions,  when  possible.  Individual  sessions 
are  probably  the  best  for  initial  contact,  when  educational  objectives  need  to 
be  defined  to  respond  to  individual's  needs,  particularly  in  the  presence  of 
severe  emotional  distress. 

• Include  mediated  presentations  (such  as  videotapes  and/ or  computer-aided 
instruction)  which  should  complement,  not  replace,  human  interactions. 

The  elements  listed  above  were  not  chosen  on  the  basis  of  the  methodological 
quality  of  the  literature  reviewed.  Given  the  fact  that  PDE  aims  at  changing 
behavior  to  better  self-manage  the  disease,  it  was  decided  to  also  include  factors 
uncovered  by  various  types  of  research,  other  than  quantitative  studies. 

Many  of  these  elements  have  been  previously  identified  and  reported  by  Pichert 
(93)  and  Tan  (93)  as  effective  ways  to  improve  PDE  and  enhance  patients' 
compliance  to  prescribed  regimen  for  diabetes  control. 
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Research  in  PDE  in  the  last  decade,  has  redefined  objectives  for  PDE  at  the 
individual  patient  level  to  include  motivations,  attitudes  and  behaviors  as  well  as 
the  traditional  factual  and  practical  knowledge.  The  reviewed  literature  reflects 
an  agreement  among  diabetes  care  and  education  providers  that  good  self- 
management is  a result  of  a knowledge  base,  changes  in  lifestyle  and  certain 
behaviors  and  effective  problem-solving  and  decision-making  skills.  The 
emphasis  on  patient-centered  perspectives,  self-efficacy,  and  empowerment  in 
PDE  legitimized  the  patient's  experience  and  control  of  the  choices  that  make  up 
the  everyday  diabetes  management  experience. 

Quantitative  research  studies 

This  assessment  revealed  that  there  is  still  a lack  of  consensus  on  the  value  and 
impact  of  formal  PDE  on  long-term  diabetes  control  necessary  to  prevent/  delay 
diabetes-associated  morbidity  and  mortality  and  improve  patients'  QOL. 
According  to  the  reviewed  literature  the  real  problem  for  research  in  PDE  is  not 
to  demonstrate  the  effectiveness  of  PDE,  which  is  already  seen  as  a necessary 
component  of  the  diabetes  care  and  management  regimen.  The  real  problem  is 
to  determine  which  approach  and  components  are  more  effective  in  obtaining 
and  maintaining  good  diabetes  control  in  the  long-term  and  for  what  group  of 
patients.  However,  the  evidence  produced  by  the  reviewed  quantitative 
research,  has  not  been  able  to  provide  conclusive  answers  to  these  important 
issues  associated  with  the  use  of  formal  PDE. 

The  issue  of  how  comprehensive  the  formal  PDE  programs  should  be  to  produce 
long-term  beneficial  effects  has  yet  to  be  clarified.  The  assessed  programs  in  the 
reviewed  quantitative  research  studies  were  generally  comprehensive,  involving 
many  components  (instruction  in  diet,  exercise,  medication,  glucose  testing, 
problem-solving  and  changes  in  the  prescribed  medication).  Some  of  these 
programs  produced  overall  improvements  in  terms  of  various  diabetes  outcomes. 

However,  the  inadequate  description  of  the  assessed  programs  limited  the 
interpretation  of  the  reported  results.  It  was  not  clear  how  much  each  component 
of  those  programs  contributed  to  the  reported  improvements  or  which  changes  in 
self-care  behaviors  were  responsible  for  the  improvements.  None  of  the  studies 
attempted  to  determine  how  particular  components  of  the  PDE  delivery  and 
patient  characteristics  predict  long-term  diabetes  management  outcomes.  Few 
studies  discussed  the  potential  influence  of  some  of  the  PDE  program 
components  on  the  reported  results.  Although  the  reviewed  meta  analyses  have 
suggested  that  different  types  of  PDE  programs  have  different  levels  of  impact, 
the  effects  of  individual  components  in  comprehensive  programs  have  not  been 
established. 
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Another  important  problem  concerns  the  category  of  patients  with  type  2 
diabetes  who  would  benefit  the  most  from  such  programs.  The  evidence 
produced  by  the  reviewed  quantitative  research  studies  did  not  permit  a 
conclusive  answer  to  this  question  either.  Some  studies  included  patients  with 
type  1 or  type  2 diabetes  and  did  not  report  their  results  separately  although, 
theoretically,  the  two  types  of  diabetes  call  for  distinct  objectives  and  educational 
interventions.  Some  included  only  patients  with  type  2 diabetes  (newly 
diagnosed  and/  or  known  type  2 diabetes)  but  used  different  diagnostic  criteria. 
Most  studies  provided  inadequate  description  of  patient's  characteristics  and 
only  a few  reported  attrition  rates  and  discussed  their  influence  on  the  results. 

The  literature  reviewed  identified  the  difficulty,  or  maybe  the  impossibility  to 
measure  the  efficacy  of  PDE  as  a separate  entity  from  diabetes  treatment,  because 
diabetes  management  incorporates  both  self-management  education  and 
treatment.  It  is  not  clear  whether  the  level  of  prevention,  detection  and/or 
management  of  diabetes-related  complications  improves  and  are  maintained  in 
the  long-term.  It  is  still  not  clear  whether  the  level  of  diabetes  control  is  the 
same,  better,  or  worse  in  the  patients  who  attended  or  received  formal  PDE  as 
compared  to  those  who  did  not.  Also,  little  is  known  about  the  reasons  why 
some  people  do  not  attend  formal  PDE  programs,  and  what  factors  would 
motivate  them  to  attend.  The  relationship  between  attendance,  the  components 
of  the  program,  the  number  of  follow-up  visits,  the  type  of  follow-up  and  the 
accessibility  of  the  PDE  staff  and  expert  advise  has  yet  to  be  clarified. 

Another  issue  of  interest  concerns  the  amount  of  time  required  to  educate 
patients  with  type  2 diabetes  (for  both  initial  and  continuing  education).  In  the 
reviewed  quantitative  research  there  was  limited  description  of  the  learning 
conditions  under  which  PDE  takes  place  and  very  little  information  is  provided 
on  variables  such  as  time  to  teach/ learn.  Campbell  et  al.  i23)  suggest  that 
"programs  that  are  more  intensive  in  terms  of  patient  time  and  resources  may 
not  produce  greater  improvement  than  less  intensive  programs".  However,  there 
is  no  consensus  on  this  issue.  Brown  (20)  states  that  future  research  should 
explore  the  types  of  PDE  interventions  used  rather  than  the  length  of  service 
provided. 

In  relation  to  outcome  measurement,  there  is  still  a lack  of  consensus  on  which 
are  the  most  relevant  measures  of  PDE  success  or  failure.  Most  of  the  primary 
quantitative  studies  reviewed  assessed  physiological  outcomes  and  gave  less 
attention  to  other  outcomes  of  interest  such  as  diabetes-related  morbidity, 
mortality  and  health  services  utilization.  Although  QOL  has  been  identified  as 
an  important  component  for  comprehensive  evaluation  of  alternative  approaches 
in  PDE  (since  "compromised  QOL  poses  a risk  for  non-compliance  with 
increasingly  intensive  and  intrusive"  diabetes  regimens  (20)),  it  has  been  neglected 
as  a priority  in  PDE  research. 
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The  reviewed  literature  suggests  that  non-diabetes-related  factors  such  as 
socio-environmental  context  may  be  more  important  with  regards  to  QOL  than 
diabetes-related  factors.  It  has  also  been  suggested  that  differences  in  QOL  as  a 
function  of  demographic  variables  (age,  gender,  marital  status,  education  level, 
insurance  coverage,  social  support),  medical  history  (type  of  diabetes, 
complications,  co-morbid  illnesses)  and  self-management  factors  (type  of 
treatment,  physical  activity)  need  to  be  considered  (4,35,48,57,86,102)  Further 
research  is  needed  to  define  diabetes-related  QOL  and  ways  to  elicit  the  views, 
concerns  and  values  that  are  important  to  patients  and  to  determine  the  impact 
of  diabetes  on  a person's  lifestyle. 

Qualitative  research  studies 

Research  has  measured  changes  in  diabetes  knowledge  and  skills  and  in 
metabolic  control  obtained  through  formal  PDE  but  little  research  has  been 
conducted  to  determine  how  do  patients  make  their  diabetes-related  decisions 
and  how  much  information  and  decision-making  are  they  comfortable  with.  The 
qualitative  research  reviewed  and  questionnaire-based  studies  offered  insight 
into  the  social,  emotional  and  experiential  phenomena  of  living  with  type  2 
diabetes  as  perceived  by  patients.  These  studies  explored  the  meaning  of 
diabetes  to  patients  and  to  their  families  and  friends,  the  attitudes  and  behaviors 
of  patients  and  health  care  providers  toward  the  disease  and  its  management, 
and/  or  the  bio-psycho-social  context  in  which  the  patients  adjust  to  the  disease 
and  learn  how  to  self-manage  it. 

The  findings  from  the  qualitative  research  studies  described  important  variables, 
particularly  in  terms  of  the  social  dynamics  and  the  subjective  realities  of  patients 
living  with  diabetes,  factors  that  potentially  influence  the  impact  of  diabetes  care 
and  education  regimens  on  patient  outcomes  in  the  long-term.  They  were  useful 
in  illuminating  the  findings  from  quantitative  research  studies,  by  helping  to 
understand  better  the  context  in  which  PDE  should  be  applied  to  be  successful  in 
promoting  self-management  behaviors  in  adult  patients  with  type  2 diabetes. 

Instead  of  focusing  on  disease  and  pathophysiological  processes  the  diabetes 
education  providers  may  need  to  turn  their  attention  to  understanding  the 
perceptions  of  the  disease  and  its  management  from  the  viewpoints  of  patients 
with  type  2 diabetes  making  the  decisions.  Such  a re-orientation  incorporates 
how  individuals  and  their  families  respond  to,  make  sense  of,  cope  with,  and 
adapt  to  symptoms  and  disabilities.  Patient's  interactions  with  the  diabetes  care 
and  education  providers  must  allow  exploration  of  the  effects  of  the  values, 
beliefs,  and  expectations  on  decision-making,  especially  the  impact  of  the 
therapeutic  regimen  on  patient's  life.  However  strategies  for  addressing 
patient's  bio-psycho-social  barriers  remain  underdeveloped. 
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Conclusions 

The  reviewed  literature  showed  that: 

• the  diabetes  literature  its  consistent  in  its  endorsement  of  the  importance  of 
using  a PDE  approach  as  a component  of  diabetes  care  necessary  to  promote 
self-management; 

• knowledge  about  diabetes  and  self-management  skills  are  necessary  but  not 
sufficient  to  ensure  good  diabetes  control  in  the  long-term  in  order  to 
prevent/ delay  complications,  reduce  mortality  and  improve  patients'  QOL; 

• recently  published  research  suggests  that  challenging  goals  for  diabetes  self- 
management cannot  be  achieved  until  barriers  associated  with  patient's 
characteristics,  patient's  social  and  environmental  context,  the  disease  itself, 
and  the  patient's  interaction  with  diabetes  care  and  education  providers  are 
resolved. 

The  available  evidence  reported  by  the  quantitative  research  did  not  permit  to 
draw  reliable  conclusions  on  whether  formal  PDE  is  effective  in  promoting  self- 
management in  adults  with  type  2 diabetes  in  the  long-term  to  prevent/  delay 
associated  morbidity  and  mortality  and  improve  patients'  QOL.  The  reviewed 
primary  quantitative  studies  did  not  meet  the  desirable  criteria  for 
methodological  quality  and  several  methodological  problems  limited  the 
interpretation  of  the  reported  results.  Their  reported  results  were  not  directly 
comparable  since  the  investigators  used  different  approaches  and  data 
presentation  was  inadequate. 

The  reviewed  RCTs  reported  mixed  results  on  the  long-term  impact  of  formal 
PDE  in  terms  of  improved  metabolic  control  and  reduced  risks  for  cardiovascular 
disease.  However,  the  clinical  significance  of  the  reported  results  has  yet  to  be 
established. 

The  findings  outlined  by  this  assessment  yielded  similar  results  to  previous  ones: 

• there  is  no  consistent  pattern  of  effect  across  outcomes  based  on  type  of 
intervention,  length  of  educational  intervention,  core  team  composition  or 
type  of  educational  setting;  and 

• there  is  no  standard  method  to  describe  formal  PDE  programs,  thus  making  it 
difficult  to  replicate  studies. 

The  available  evidence  reported  by  the  quantitative  research  reviewed  did  not 
permit  conclusive  answers  on: 

• which  types  of  programs  or  what  components  are  most  effective  in 
improving  the  ability  of  adults  with  type  2 diabetes  to  self-manage  their 
disease  in  the  long-term;  or 

• which  groups  of  patients  might  benefit  most. 
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Findings  from  the  qualitative  research  reviewed  identified  factors  that 
potentially  influence  the  impact  of  diabetes  care  and  education  regimens  on 
diabetes  control  outcomes  in  the  long-term.  They  were  useful  by  helping  to 
understand  better  the  context  in  which  PDE  should  be  applied  to  be  successful  in 
promoting  self-management  behaviors  that  in  turn  may  lead  to  good  diabetes 
control  in  the  long-term. 

The  past  decade  has  witnessed  a shift  from  traditional  approaches  of  PDE  to  a 
focus  on  patient-centered  perspectives,  self-efficacy  and  empowerment  issues. 

To  address  this  shift,  there  is  a need  to  determine  program  reach  and  appeal  to 
different  patient  categories,  and  its  impact  on  patients'  QOL.  Administrators  of 
PDE  programs  should  be  aware  that  the  trends  in  the  delivery  of  PDE  suggest  a 
need  for  an  ongoing  patient-centered  PDE  approach,  described  as  a step-by-step 
process  which  involves  the  diabetes  care  and  education  providers,  the  patients 
and  their  caregivers.  These  trends  call  for: 

• the  assessment  of  the  patient's  bio-psycho-social  barriers,  goal  setting 
according  to  the  assessment,  educational  interventions,  follow-up  and 
reassessment; 

• focus  on  meeting  the  patient's  needs  and  overcoming  patient's  barriers  to 
self-management  behaviors,  and  continuous  reinforcement  of  patient's 
positive  behaviors; 

• the  development  of  trustful  patient-educator  relationship  and  the  existence  of 
good  partnership  with  the  other  members  of  the  diabetes  management  team; 

• measurement  of  success  in  terms  of  long-term  outcomes  such  as  reduced 
diabetes-  associated  morbidity  and  mortality,  and  increased  QOL; 

• measurement  of  benefits  in  terms  of  short-term  outcomes  (such  as  improved 
metabolic  control;  weight  loss;  maintained  positive  behavioral  changes;  and 
decreased  number  of  barriers  to  self-management)  that  act  as  stepping-stones 
to  the  desired  long-term  outcomes;  and 

• data  collected  for  each  outcome  by  using  a more  standardized  set  of  validated 
instruments. 

None  of  the  Canadian  studies  published  over  the  last  decade  met  the  criteria  in 
the  working  definitions  and  inclusion  criteria  for  review.  All  Canadian  studies 
discussed  in  this  report  focused  mainly  on  program  evaluation,  not  on 
determining  the  effectiveness  of  formal  PDE.  Canadian  investigators  can  build 
upon  the  experience  described  in  this  report.  Future  research  should  attempt  to 
overcome  the  methodological  limitations  of  the  studies  reviewed. 
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A)  Literature  search 

A literature  search  of  relevant  databases  was  conducted  for  papers  published 
between  1966  and  May  2000,  limited  to  English  or  French,  and  humans.  The 
databases  searched  included  MEDLINE,  CINHAL,  HealthSTAR,  EMBASE,  ERIC 
database,  PsycINFO,  The  Cochrane  Library,  ISTAHC  database  and  Dissertation 
Abstracts  database. 

The  following  keywords  were  used  alone  or  in  combination  to  ensure  a high 
recall  rate  of  the  relevant  references:  'diabetes  mellitus',  'diabetes',  'diabetes 
mellitus,  non-insulin-dependent',  AND  one  OR  more  of  'effectiveness',  'impact', 
'evaluation',  'outcome  assessment  (health  care)',  'outcome  and  process 
assessment  (health  care)',  program  evaluation',  AND  one  OR  more  of  'health 
education',  'patient  education',  'education',  and  'self-care'. 

This  literature  search  resulted  in  approximately  2,400  citations.  After  a 
preliminary  scanning  of  all  citations,  only  articles  published  between  1990  and 
August  1999  were  selected  as  many  changes  in  diabetes  education  and  care 
occurred  in  the  late  '80s  and  early  '90s. 

The  main  focus  of  the  assessment  was  to  determine  what  were  in  the  published 
literature  about  the  efficacy/ effectiveness  of  the  use  of  the  existing  PDE 
programs  in  the  management  of  type  2 diabetes  in  adults  in  terms  of  long-term 
patient  outcomes. 

B)  Working  definition 

For  the  purpose  of  this  review  it  was  decided  to  focus  on  articles  that  reported  on 
programs  matching  the  following  working  definition: 

• outpatient-orientated; 

• formalized  (with  participation  in  a class/ course/ session,  instructed  by  at 
least  one  dedicated  health  professional  educator,  and  with  a defined 
curriculum); 

• designed  only  for  adults  (aged  18  and  over)  with  type  2 diabetes  (although 
may  include  both  type  1 adults  and  type  2 adults); 

• offered  to  heterogeneous  patients  in  terms  of  age,  sex,  and  race;  and 

• with  at  least  one-year  follow-up  component  (within  which  patients  have 
more  than  one  contact  with  the  program). 

For  the  purpose  of  this  assessment,  it  was  decided  that  in  order  to  define  the  real 
success,  the  reported  results  need  to  reflect  the  impact  of  PDE  for  at  least  1 year 
on  clinical  (metabolic  control),  cognitive,  psychomotor  (self-care  behavior,  skill 
performance)  and  affective  (psycho-social  concerns)  domains  of  the  diabetes  self- 
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management.  Consequently  it  has  been  decided  to  include  only  those  primary 
studies  that  reported  on  the  impact  of  PDE  for  at  least  1 year  on: 

1.  one  or  more  of  the  following  objective  outcomes: 

• physiological/ physical  outcomes  (such  as  changes  in  glucose  levels; 
changes  in  body  weight;  morbidity;  development/  prevention  of 
acute/ chronic  complications;  reduction  in  medication;  functional  status; 
mortality  rates); 

• utilization  of  health  care  services  (readmission  in  hospital;  use  of  ER; 
physician  visits;  etc);  AND 

2.  one  or  more  of  the  following  subjective  outcomes  (using  a specific,  validated 
instruments/  scales) : 

• patient  knowledge; 

• self-care  behavior  (compliance  with  regimen/  diet/ medication,  skills,  self- 
efficacy); 

• psychosocial  outcomes: 

> social  support; 

> adherence  to  self-care  (anxiety,  coping,  perceived  stress,  denial  of 
disease,  attitudes  and  beliefs  involving  diabetes  and  education); 

• overall  or  diabetes-related  quality  of  life; 

• patient  satisfaction. 

C)  Selection  of  the  material 

From  the  references  identified,  a selection  was  made  and  full  text  articles  that 
met  the  following  inclusion  criteria  were  retrieved: 

• primary  quantitative  studies  (controlled  or  comparative  studies)  and  meta 
analyses,  which  evaluated  efficacy/  effectiveness  of  any  PDE  that  matched  the 
working  definition,  used  alone  or  in  combination  with  treatment,  with  intent 
to  improve  the  patient's  ability  to  manage  their  diabetes  as  measured  by  both 
objective  and  subjective  patient  outcomes; 

• primary  quantitative  and  qualitative  studies  and  meta  analyses  which 
included  only  adults  (aged  18  years  and  over)  with  type  2 diabetes  or  both 
type  1 adults  and  type  2 adults; 

• primary  quantitative  studies  which  compared  inpatient-  vs.  outpatient- 
orientated  PDE  or  formalized  vs.  non-formalized  PDE; 

• systematic  reviews  on  the  use  of  outpatient  formalized  PDE  as  a therapeutic 
intervention  in  type  2 diabetes  patients;  and 
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• questionnaire-based  studies  which  included  only  adults  (aged  18  years  and 
over)  with  type  2 diabetes  (or  both  type  1 adults  and  type  2 adults)  and 
reported  on  issues  associated  with  the  use  of  PDE  as  a therapeutic 
intervention  in  these  patients. 

Based  on  the  working  definition  and  inclusion  criteria,  it  was  decided  not  to 
include: 

• studies  which  evaluated  efficacy  of  PDE  designed  and  used  exclusively  for 
type  1 diabetes,  gestational  diabetes,  secondary  diabetes,  impaired  glucose 
tolerance  (to  prevent  type  2 diabetes); 

• studies  which  included  type  1 and  type  2 diabetes  patients  under  18  years  of 
age;  studies  which  included  only  children  and  adolescents  (0-18  years); 

• studies  which  evaluated  efficacy/  effectiveness  of  inpatient-oriented  PDE; 

• studies  which  had  a follow-up  period  less  than  one  year; 

• primary  quantitative  studies  which  had  a sample  size  of  less  than  15  patients 
in  each  arm; 

• studies  which  evaluated  the  use  of  professional  educational  interventions  and 
explored  the  providers'/ educators'  perspective  on  the  success  of  the  assessed 
PDE; 

• studies  which  evaluated  mutifaceted  educational  interventions  (including 
both  patient  and  provider  education); 

• studies  on  the  use  of  PDE  designed  and  offered  to  homogeneous  ethnic 
groups  (e.g.,  Hispanics,  Native  Indians,  Blacks,  etc);  or 

• letters,  case  reports  and  case  series. 

Further  relevant  articles  were  found  by  examination  of  the  references  listed  in 
the  retrieved  papers.  Papers  published  before  1990  were  reviewed/ quoted  when 
appropriate. 

Given  the  likely  heterogeneity  of  educational  interventions,  settings,  patient 
populations,  and  evaluation  methods,  it  was  decided  to  summarize  the  results  of 
the  reviewed  studies  in  tabular  form  (see  Appendices  C,  D,  E,  F and  FI). 
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Appendix  B:  Methodological  quality  of  critically 

APPRAISED  STUDIES 

In  assessing  the  usefulness  of  the  studies  addressing  the  use  of  PDE  and  its  long- 
term impact  on  the  management  of  type  2 diabetes  in  adults,  there  seems  to  be  a 
need  to  consider  both  the  scope/ purpose  of  the  studies  and  the  methodological 
quality  of  the  evaluation/  exploration  undertaken.  Design  or  type  of  the  study, 
sample  selection  and  description  of  study  population,  collection  and  inclusion  of 
all  relevant  information  are  important  considerations. 

A)  Criteria  for  critical  appraisal  of  quantitative  research  studies 

The  methodological  quality  of  the  primary  quantitative  studies  and  meta 
analyses  located  in  the  literature  search  was  considered  in  terms  of  the  criteria 
formulated  in  this  Appendix.  These  criteria  were  developed  having  regard  to  the 
information  needed  to  confidently  determine  which  PDE  is  most  effective  in 
promoting  diabetes  self-management  in  type  2 DM  in  terms  of  patient  outcomes. 
Statistical  methods  used  by  investigators  for  data  analysis  were  not  assessed. 

For  meta  analyses  conducted  to  determine  the  effects  of  diabetes  education  on 
patient  outcomes,  the  following  aspects  were  considered: 

• Important  clinical  question:  precisely  identified  question. 

• Detailed  information  of  search  strategy:  search  of  appropriate  databases, 
inclusion/  exclusion  criteria,  and  exploration  of  other  potential  sources 
explored. 

• Assessment  of  methodology  quality:  each  study  was  assessed  according  to 
some  criteria  and  weighted  appropriately. 

• Appropriateness  for  combining  studies:  test  for  homogeneity. 

• Robustness  of  conclusions:  sensitivity  analysis  to  determine  the  robustness  of 
results. 

• Gener alizabilitv : external  validity  or  relevance  of  the  studies  included. 

These  criteria  were  formulated  based  on  the  material  published  by 
Greenhalgh  (51). 

For  primary  quantitative  studies  conducted  to  evaluate  efficacy/  effectiveness  of 
any  PDE  as  a management  intervention  in  diabetes  patients  consideration  of  the 
following  points  was  required: 

• Study  design:  prospective / retrospective,  controlled / not  controlled, 
randomized/ not  randomized,  cohort  studies,  pre-/  post-intervention  design, 
follow-up  period,  blinding. 
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• Selection  and  description  of  study  population:  sample  selection  and 
specification;  patients7  characteristics;  inclusion/  exclusion  criteria;  drop-outs; 
confounders. 

• Characteristics  of  the  PDE  under  study:  objectives,  methods,  tools, 
curriculum,  setting,  core  team;  number  and  duration  of 

classes/ courses/ sessions;  frequency  of  and  methods  used  for  follow-ups. 

• Findings:  outcomes,  outcome  measures,  reporting  of  results. 

• Clinical  validity:  utility  of  the  assessed  PDE  (information  on  the  appropriate 
role  of  the  educational  program;  determine  attrition  rate). 

These  criteria  were  developed  based  on  the  reviewers'  experience  and  on  the 
material  published  on  critical  appraisal  of  the  medical  literature  in  peer  reviewed 
journals  like  British  Medical  Journal  and  Journal  of  the  American  Medical 
Association. 

B)  Criteria  for  critical  appraisal  of  qualitative  research  studies 

The  methodological  quality  of  the  qualitative  research  studies  included  in  the 
review  was  considered  in  terms  of  the  criteria  developed  having  regard  to  the 
issues  of  rigor  needed  to  confidently  determine  the  credibility  and  transferability 
of  the  findings  of  these  studies. 

For  primary  qualitative  studies  conducted  to  explore  the  context  in  the  patients 
with  diabetes  adjust  to  their  disease  and  learn  how  to  self-manage  it,  the 
following  issues  of  rigor  were  addressed: 

• Clarity  of  the  research  question. 

• Appropriateness  of  the  qualitative  approach  to  the  question. 

• Sampling  method  used  to  select  setting  and  patients  (mentioned  and 
described  in  sufficient  detail;  included  a full  range  of  possible  cases  or 
settings;  exhaustive  exploration). 

• Data  collection  and  analysis  methods  {methods  used  were  systematic  and 
described  in  sufficient  detail;  audit  trails  described  in  sufficient  detail; 
negative  or  deviant  cases  were  searched  for). 

• Credibility  and  validity  of  findings  (triangulation  of  sources  present;  concepts 
and  categories  clearly  defined;  quotes  reproduced;  findings  independently 
and  objectively  verifiable;  audio  or  video  recordings;  findings  reviewed  and 
independently  interpreted  by  two  or  more  investigators;  findings  returned  to 
participants;  presented  alternative  plausible  explanations  for  findings; 
observer  bias  identified/ discussed;  study  limitations  discussed). 

• Transferability  of  the  results  to  other  settings  (theoretical  sampling;  saturation 
of  data;  context  or  setting  sufficiently  described;  sample  representative). 
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These  criteria  were  formulated  based  on  the  materials  published  by  Mayes  & 
Pope  (66),  Morse  & Field  (70),  and  Murphy  et  al  P2),  with  assistance  from  Sue 
Ludwig  who  has  a PhD  in  Educational  Psychology  as  well  as  a Master  degree  in 
Counselling  Psychology.  However,  it  has  been  suggested  that  many  of  the  issues 
of  rigor  described  above  are  highly  controversial  and  would  be  considered 
inappropriate  to  be  used  as  predefined  criteria  to  assess  methodological  quality 
of  qualitative  research  studies  (Heather  Maclean,  personal  communication). 

This  report  does  not  include  any  critical  appraisal  of  the  systematic  reviews  or  of 
the  other  study  designs  (such  as  the  questionnaire-based  studies)  included  in 
this  assessment. 

Since  none  of  the  Canadian  studies  included  in  the  report  meet  the  criteria  in  the 
working  definitions  and  the  inclusion  criteria  for  review,  they  were  not  critically 
appraised  based  on  methodological  quality.  These  studies  were  selected  if  they: 

• were  conducted  over  the  last  10  years  anywhere  in  Canada; 

• were  focusing  on  the  use  of  formal  PDE  designed  to  promote  self- 
management only  in  adults  (>18  years)  with  type  2 or  in  both  type  1 and  type 
2 adults;  and 

• included  heterogeneous  populations  in  terms  of  age,  sex,  race. 
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Appendix  C:  Meta  analyses 

Cl  - confidence  intervals 


ES  - effect  size 
gP  - group(s) 
hr  - hour(s) 
min  - minute(s) 
mo  - month(s) 
pts  - points 
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Appendix  D:  Primary  quantitative  studies 

Table  abbreviations 

ADA  - American  Diabetes  Association 
BG  - blood  glucose 
BMI  - Body  Mass  Index 
BP  - blood  pressure 

CDCS  - Comprehensive  Diabetes  Care  Services 

DCC  - Diabetes  Care  Center 

DEP  - Diabetes  Education  Program 

DES  - Diabetes  Education  Service 

DM  - diabetes  mellitus 

F - females 

FBG  - fasting  blood  glucose 
FHS  - functional  health  status 

GMH  - Group  Model  Health  Maintenance  Organization 
GP  - general  practitioner 
hr(s)  - hour(s) 

HbAi  - glycosylated  hemoglobin 

HbAic  - glycated  hemoglobin 

HBGM  - home  blood  glucose  monitor 

HC  - health  care 

HDL  - high  density  lipoprotein 

HLOC  - Health  Locus  of  Control 

HMO  - health  maintenance  organization 

IHD  - ischemic  heart  disease 

IHE  - intensified  health  education 

LA  - Los  Angeles 

M - males 

MI  - myocardial  infarction 
min.  - minute(s) 
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mo  - month(s) 

NE  - Nurse  Educator 

NIDDM  - non-insulin  dependent  diabetes  mellitus 
OHA  - oral  hypoglycemic  agents 
pts  - patients 

RCT  - randomized  controlled  trial 
QOL  - quality  of  life 
SMBG  - self-monitoring  blood  glucose 
WHO  - World  Health  Organization 
wk(s)  - week(s) 
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Patient  diabetes  education  in  the  management  of  type  2 diabetes  in  adults 
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Table  2:  Primary  studies  on  effectiveness  of  PDE  (cont’d) 
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Appendix  E:  Systematic  reviews 

DM  - diabetes  mellitus 

DSM  - diabetes  self-management 

DSME  - diabetes  self-management  education 

GHb  - glycosylated  hemoglobin 

HbAlc  - glycated  hemoglobin 

QOL  - quality  of  life 

RCT  - randomized  controlled  trial 

SMBG  - self-monitoring  blood  glucose 

UK  - United  Kingdom 

USA  - United  States  of  America 


Alberta  Heritage  Foundation  for  Medical  Research 


58 


Table  3:  Comprehensive  and  systematic  reviews 
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Table  3:  Comprehensive  and  systematic  reviews  (cont’d) 
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Table  3:  Comprehensive  and  systematic  reviews  (cont’d) 
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Appendix  F:  Canadian  studies 
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Appendix  G:  Details  on  Canadian  Studies 


Program  Evaluations 

Tildesley  et  al  (95)  reviewed  outcome  data  on  5,823  patients  who  returned  to  St 
Paul's  Hospital,  Vancouver,  BC  over  a period  from  1985  to  1995.  The  program  is 
managed  by  a multidisciplinary  team  (dietitians,  nurses,  physicians,  social 
worker).  During  the  four  consecutive  days  or  evenings  of  the  'core'  program,  all 
meals  are  eaten  at  the  centre.  Each  person  is  taught  self  blood  glucose 
monitoring  and  tests  are  taken  before  meals  and  before  departure  from  the 
centre.  During  the  core  program  patients  are  seen  daily  by  an  endocrinologist 
and  are  in  contact  with  family  doctors  usually  by  phone.  Newly  diagnosed 
patients  are  requested  to  return  3 months  after  attending  the  core  program  for  a 
one  day  follow  up.  Follow  up  is  encouraged  at  3 months,  6 months  and  then 
yearly  for  a one  day  follow  up  which  is  a condensed  version  of  the  'core' 
program.  At  the  end  of  each  follow  up  visit  patients  are  requested  to  complete  a 
questionnaire  evaluating  the  program  and  the  staff.  Patients  were  categorized 
into  four  groups  for  analysis: 

• Patients  with  insulin  dependent  diabetes  1,067;  age  37  (±  12.8  years);  duration 
of  disease  16  (±  13.2  years);  54%  males  (Group  1). 

• Diet  treated  NIDDM  patients  1,192;  age  56  (±  12  years);  duration  of  disease  4 
(±  4 years);  56%  males  (Group  2). 

• Oral  agent  treated  NIDDM  patients  2,269;  age  60  (±  12  years);  duration  of 
disease  8 (±  6 years);  59%  males  (Group  3). 

• Insulin  treated  NIDDM  patients  1,295;  age  60  (±  11  years);  duration  of  disease 
15  (±  8 years));  52%  males  (Group  4). 

Data  were  provided  on  HbAlc,  % ideal  body  weight,  and  home  blood  glucose 
monitoring  per  week  for  all  four  groups.  Hypoglycemic  episodes  per  month 
were  provided  for  the  IDDM  group  only.  Outcome  data  was  reported  on  6 
years  of  follow  up  for  all  four  groups: 

• Group  1 initial  HbAlc  0.092  and  at  6 years  0.087;  % IBW  1.04  and  1.08; 
hypoglycemia  episodes  6.7  and  5.8;  glucose  monitoring  12.7  and  14.8  times 
per  week  at  6 years. 

• Group  2 initial  HbAlc  0.077  and  at  6 years  0.071;  % IBW  1.23  and  1.16; 
glucose  monitoring  1.6  and  4.7  times  per  week  at  6 years. 

• Group  3 initial  HbAlc  0.086  and  at  6 years  0.081;  % IBW  1.20  and  1.17; 
glucose  monitoring  3.36  and  5.8  times  per  week  at  6 years. 

• Group  4 initial  HbAlc  0.095  and  at  6 years  0.085;  % IBW  1.19  and  1.18; 
glucose  monitoring  6.3  and  10.6  times  per  week  at  6 years. 
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All  groups  performed  significantly  more  monitoring  of  blood  glucose  levels  per 
week  over  the  6 years  and  HbAlc  levels  improved.  The  downward  change  in 
percentage  IBW  in  the  Group  2 and  3 was  significant.  Significant  improvement 
in  diabetes  control  without  an  increase  in  hypoglycemic  events  in  Groupl  but  a 
significant  upward  trend  in  %IBW  was  noted.  The  authors  conclude  that  there  is 
a positive  correlation  of  knowledge  with  outcome  measures,  that  on  average 
patients  performed  significantly  more  home  monitoring  and  gained  significantly 
improved  glucose  control. 

Basa  and  McLeod  (10)  conducted  a study  to  evaluate  the  effectiveness  of  the 
education  program  to  improve  metabolic  control  and  quality  of  life  for  patients 
with  NIDDM,  at  the  Diabetes  Specialty  Centre,  Vancouver,  BC.  This  is  an 
outpatient  adult  diabetes  clinic  providing  multi  disciplinary  care  (medical 
diabetes  specialist,  nurse,  dietitian)  with  physiotherapists,  social  workers  and 
pharmacists  available  if  necessary.  All  patients  were  referred  by  the  family 
physician  and  on  their  initial  visit  were  individually  assessed  by  the  team. 
Patients  may  return  for  individual  follow  up  or  attend  a 2-day  education 
program  depending  on  their  need.  The  education  program  included  basic  self- 
learning skills  and  was  approximately  10  hours  in  duration.  The  individual 
sessions  were  1 to  2 hours  in  duration.  Patients  had  to  meet  the  following 
inclusion  criteria  - diagnosed  with  NIDDM,  fluent  in  English  at  the  grade  8 level, 
had  not  attended  a formal  education  program  in  the  last  5 years,  and  consented 
to  the  study  and  completed  all  the  questionnaires  over  the  6 month  follow  up 
period.  Forty-nine  patients  were  eligible  but  only  39  completed  the  four  required 
visits.  Reasons  for  those  lost  to  follow  up  were  provided  by  the  authors.  The  39 
participants  were  on  average  52  years  of  age  and  22  were  males.  Thirteen  were 
controlled  by  diet  alone,  22  by  diet  and  oral  medication  and  4 by  diet  and  insulin. 
Data  were  collected  on  knowledge,  emotional  adjustment  or  attitude  (ATT39), 
quality  of  life  (5  point  Likert)  and  HbAlc,  at  entry  into  the  program,  after  the 
2-day  education  session,  and  at  3 and  6 month  follow  up  visits.  The  mean 
knowledge  score  was  significantly  (p<0.05)  higher  (6  months  80.4  ± 10.8)  than  the 
initial  score  (71.7  ± 13.0)  at  all  3 follow  up  measures.  Both  the  mean  quality  of 
life  score  (baseline  39.6  ± 8.4  at  and  3 months  57.8  ± 10)  and  ATT39  scores 
(baselinel4.9  ± 10.6  and  3months  21.2  ± 11.1)  were  significantly  (p<0.05)  better  at 
3 months.  Fib  Ale  levels  were  significantly  (p<0.05)  lower  at  3 months  (7.1  ± 1.2) 
and  6 months  (7.1  ± 1.3)  than  at  baseline  (8.8  ± 2.2).  All  participants  both  before 
and  after  the  program  agreed  that  they  were  fully  responsible  for  their  care  and 
management  of  diabetes.  Patients  attending  the  program  perceived  that  the 
primary  function  of  the  centre  was  medical  management  rather  than  education. 
Authors  note  that  improvement  in  quality  of  life  should  be  one  of  the  primary 
goals  of  a PDE. 

Tilly  et  al  (97)  conducted  an  outcomes  management  project  to  evaluate  a PDE  an 
outpatient  service  located  at  Peel  Memorial  Hospital,  Brampton,  Ontario.  The 
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three  main  categories  of  health  status  outcomes  measured  included  HbAlc, 
diabetes-related  quality  of  life  (TyPE  Specification),  and  general  health  related 
quality  of  life  (SF-36).  The  first  initial  individual  session  comprised  a basic 
educational  intervention  that  lasted  90  to  120  minutes  and  was  provided  by  a 
multidisciplinary  team  (nurse  and  dietitian).  Three  group  classes  were  offered. 
All  patients  were  requested  to  attend  a follow  up  session  at  6 months.  Data 
collection  questionnaires  were  administered  at  the  time  of  admission  and  at  6 
month  follow  up  by  phone  or  in  the  clinic.  A total  of  355  patients  (320  Type  2 
diabetes)  with  an  average  age  of  53.3  years  participated  in  the  study  (one  group 
pretest-posttest  design).  Two  hundred  and  sixteen  patients  attended  additional 
sessions.  HbAlc  was  available  for  only  71  patients  due  to  criterion  dates  (HbAlc 
needed  to  be  obtained  within  ±30  days  of  questionnaire  dates).  However  these 
patients  did  not  differ  on  initial  HbAlc  or  any  independent  variables  from 
excluded  patients.  The  patients  improved  significantly  in  all  categories  of 
outcome  - the  average  decrease  in  HbAlc  was  1.2%,  frequency  of  diabetes 
symptoms  was  reduced  and  overall  functional  status  and  well  being  improved. 
The  authors  note  that  HbAlc  did  not  correlate  with  any  of  the  health  related 
quality  of  life  scales  either  initially  or  at  6 months.  Newly  diagnosed  patients  (33 
patients  <lyear)  showed  significant  reduction  in  HbAlc  compared  to  patients  (38 
patients  mean  10.1  years)  with  a history  of  diabetes.  Initially  the  HbAlc  was  the 
same  in  both  groups  but  dropped  from  9.4%  to  7.5%  in  the  newly  diagnosed 
group  compared  to  9.7%  to  9.1%  for  the  others.  A significant  portion  of  the  main 
effect  for  HbAlc  appeared  to  be  due  to  the  large  decrease  of  HbAlc  levels  in  the 
newly  diagnosed  patients  but  the  analysis  of  the  health  related  quality  of  life 
variables  showed  no  effect  of  duration.  The  authors  note  that  although  the 
results  were  positive  they  could  not  conclude  with  certainty  that  the  PDE  was  the 
cause. 

Fiala  and  Gaizauskas  (37)  reported  on  the  outcome  of  a 10  week  Healthy  Weight 
Program  managed  by  a nurse  and  dietitian  at  the  Peel  Memorial  Hospital, 
Brampton  Ontario.  This  program  provides  behavioural  and  nutritional 
information  to  help  patients  make  lifestyle  changes  that  will  result  in  weight  loss 
and  improved  blood  glucose  control.  Participants  were  invited  to  a three  month 
post  group  meeting  to  discuss  healthy  eating,  barriers  encountered  and  strategies 
to  overcome  the  barriers.  The  results  on  the  first  two  groups  of  patients  (12  and 
14  participants)  who  attended  the  program  are  reported.  The  patient  inclusion 
criteria  included  anyone  with  diabetes  mellitus,  a BMI  greater  than  27  and  those 
who  wanted  to  have  help  in  reducing  weight  and  improving  blood  glucose 
control.  Participants  ranged  in  age  from  25  to  72  years;  21  females;  24  had  type  2 
diabetes;  11  were  treated  with  diet  alone;  10  were  on  oral  medication;  and  five 
were  being  treated  on  insulin.  HbAlc  levels  and  weight  were  compared  pre-  and 
post-program.  The  BMI  ranged  from  27  to  54  (mean  35  ± 6.1)  at  week  one  to  a 
mean  BMI  of  34  ± 5.5  at  week  10,  which  was  a statistically  significant  change. 
Mean  pre  HbAlc  levels  were  0.088  ± .02  and  post  HbAlc  levels  were  0.07  ± .014 
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for  23/26  participants  and  was  a statistically  significant  improvement.  Fourteen 
participants  returned  for  the  3 month  follow  up  meeting.  Of  these,  five 
continued  to  lose  weight,  three  maintained  weight  loss  and  six  regained  the 
weight  loss.  The  authors  concluded  that  the  Healthy  Weight  Program  in  a small 
group  setting  has  beneficial  effects  in  the  short  term  on  weight  loss  and  on  blood 
glucose  control. 

Mickus  and  Quaile  (68>  conducted  a retrospective  chart  review  of  242  participants 
to  evaluate  the  extent  to  which  participation  in  the  outpatient  PDE  at  the  Grace 
Hospital,  Ottawa,  Ontario  led  to  improvement  in  self-management  and 
knowledge.  Participants  were  self-referred  or  were  referred  by  a physician,  had 
a mean  age  of  58.2  years  and  118  were  male.  The  education  program  was  a three 
day  course  over  a week  offered  to  groups  of  no  larger  than  eight.  Four  follow  up 
appointments  with  a nurse  and  dietitian  were  scheduled  at  2 weeks,  2.5  months, 
6.5  months  and  one  year.  A diabetes  knowledge  questionnaire  was  completed 
immediately  before  the  PDE,  and  at  all  follow  up  periods.  Outcome  measures, 
besides  the  knowledge  scores,  included  blood  glucose  levels,  HbAlc  levels, 
number  and  dosage  of  medications,  weight,  BMI,  home  glucose  monitoring 
(yes/ no),  activity  levels  (number  of  times  per  week).  88%  (213/242)  completed 
the  PDE  and  attended  the  first  follow  up  at  2 weeks.  Only  37%  (88/249)  of  the 
participants  attended  the  one  year  follow  up.  No  significant  differences  were 
found  regarding  age,  gender,  number  of  years  diagnosed  with  diabetes, 
education,  achievement,  language,  prior  diabetes  education,  prescribed 
medication,  physiologic  and  metabolic  readings  and  exercise  patterns  between 
the  213  who  attended  at  least  one  follow  visit  and  those  29  who  did  not. 
Participants  ranged  in  age  from  21  to  90  years  (mean  58.3  years,  gender  evenly 
distributed,  62%  were  taking  oral  medication  and  the  average  number  of  years 
since  diagnosis  was  5.2.  The  results  for  each  of  the  outcome  measures  were 
reported  on  the  analysis  of  differences  between  the  initial  measure  and  the 
measure  at  any  of  the  last  follow  up  visits  (2  weeks,  2.5  months,  6.5  months  or 
one  year).  Results  showed  that  the  participants'  last  documented  outcome 
performance  scores  for  each  of  the  outcomes  measured  were  significantly 
improved  from  their  initial  scores.  The  authors  expressed  their  concern  at  the 
loss  of  participants  over  the  monitoring  period. 

Other  studies 

Thompson  et  al  (94)  undertook  a study  in  BC  to  determine  if  the  addition  of 
insulin  adjustment  provided  by  phone  through  a nurse  educator  could  lead  to 
better  glucose  control  (measured  by  HbAlc)  in  insulin  requiring  patients  with 
poor  glucose  control.  Patients  were  eligible  if  they  were  receiving  insulin;  able 
to  monitor  blood  glucose  levels  at  home;  being  followed  up;  and  under  the  care 
of  an  endocrinologist.  Additionally,  they  had  to  have  undergone  standard 
diabetes  care  at  the  hospital  clinic  and  their  most  recent  HbAlc  level  was  0.085 
or  higher.  Charts  of  patients  meeting  these  criteria  were  chosen  at  random  and 
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invited  to  participate.  Forty-six  patients  were  randomly  assigned  to  either  the 
standard  care  or  the  intervention  arm.  In  the  standard  care  group  11/23  patients 
had  type  2 diabetes  and  9/23  patients  had  type  2 diabetes  in  the  intervention 
group.  Baseline  characteristics  (age,  sex,  mean  duration  of  diabetes,  mean 
duration  of  insulin  therapy)  were  not  statistically  significant  between  the  two 
groups.  Patients  in  the  intervention  group  averaged  three  calls  per  week,  each 
call  lasting  about  15  minutes.  Patients  in  the  intervention  group  had  a 
significant  (p<0.001)  decline  in  PIbAlc  levels  (0.096  ± 0.01  to  0.078  ± 0.008)  over 
the  6-month  time  period  of  the  study.  There  was  no  significant  change  (0.094  ± 
0.008  to  0.089  ± 0.010)  in  the  standard  group.  Over  the  study  period  there  was  a 
mean  weight  loss  of  4kg  in  the  intervention  group  and  no  weight  gain  in  the 
standard  group.  The  authors  note  that  the  intervention  was  very  time 
consuming  and  involved  a single  nurse.  However,  the  patients  reported  that  the 
key  factor  for  their  improvement  was  the  frequent  contact  by  a caring  and 
knowledgeable  nurse. 

Vallis  (103)  undertook  a study  to  evaluate  the  role  of  disease  specific  psychosocial 
factors  in  differentiating  individuals  who  are  strongly  adherent  from  those  who 
are  strongly  non-adherent  to  their  self  care  regimen.  If  psychosocial  factors  are 
able  to  differentiate  adherent  from  non-adherent  individuals,  clinical 
interventions  to  change  these  factors  may  improve  adherence  which  may  lead  to 
improve  metabolic  control.  Vallis  reported  that  psychiatric  morbidity  studies 
generally  indicate  that  people  with  diabetes  or  other  chronic  illness  have  higher 
rates  of  psychiatric  disorders  or  morbidity  such  as  mild  depression,  anxiety  or 
adjustment  disorders  than  do  a similar  group  of  healthy  people.  The  clinical 
staff  (nurse  and  dietitian)  identified  a total  of  22  individuals,  during  routine 
assessment  and  follow  up  over  a 10  month  period,  at  the  Nova  Scotia  Diabetes 
Centre.  Based  on  a rating  form  (14  adherence  behaviours  assessed),  completed 
by  the  clinic  staff,  15  patients  (seven  type  1 and  eight  type  2;  10  females)  were 
classified  as  strongly  non-adherent  and  seven  patients  (two  type  1 and  five  type 
2;  5 females)  were  classified  as  strongly  adherent.  Adherent  participants  tended 
to  be  older  with  a mean  age  of  50.7  years  compared  to  39.9  years  in  the  non- 
adherent group.  This  difference  was  not  statistically  significant  however  age  at 
diagnosis  did  differ  significantly,  mean  age  of  the  adherent  group  was  45  years 
and  29.6  years  for  the  non-adherent  group.  Thus,  the  non-adherent  group  had 
their  disease  longer.  Based  on  BMI  the  adherent  group  (BMI  23.74)  differed 
significantly  from  the  non-adherent  group  (BMI  29.39).  Furthermore  the 
participants  with  type  2 diabetes  were  significantly  heavier  compared  to  those 
participants  with  type  1 diabetes.  Group  adherence  and  non-adherence  was 
validated  by  comparing  HbAlc  and  self  reported  adherence  (Diabetes 
Behaviour  Questionnaire  and  the  Self-reported  Adherence  Scale)  for  each 
participant.  Diabetes  specific  measures  included  the  diabetes  adjustment  scale, 
barriers  to  adherence  questionnaire,  health  beliefs  questionnaire,  diabetes  family 
behaviours  checklist,  and  diabetes  knowledge  and  management  skills 
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assessment.  The  HbAlc  value  for  the  adherent  group,  mean  6.53  ± .38,  was 
significantly  lower  than  for  the  non-adherent  group,  mean  9.12  ± 1.38.  For  the 
diabetes  specific  measures  three  scales,  significantly  differentiated  the  two 
groups: 

• the  health  beliefs  questionnaire,  perceived  benefits  of  adherence, 

• the  diabetes  adjustment  scale,  emotional  impact  of  diabetes,  and 

• the  barriers  to  adherence  questionnaire,  barriers  to  diet. 

These  three  factors  correctly  classified  95%  (21/22)  of  the  subjects.  One 
non-adherent  participant  was  classified  incorrectly.  Non-adherent  participants 
experienced  greater  negative  emotional  impact  of  having  diabetes  and  greater 
barriers  to  adhering  to  a diet,  and  perceived  fewer  benefits  to  adherence. 
However,  adherent  participants  had  lower  knowledge  scores  than  non-adherent 
participants.  Age,  marital  status,  diabetes  subtype,  and  duration  of  diabetes  did 
not  alter  the  results.  The  author  concluded  that  cognitive  (health  beliefs), 
emotional  (quality  of  life)  and  problem  solving  (barriers  to  adherence)  issues 
need  to  be  addressed  to  improve  adherence. 
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Appendix  H:  Qualitative  research  studies 

Table  abbreviations 

CDA  - Canadian  Diabetes  Association 

DE  - diabetes  education 

DEP  - diabetes  education  program 

DM  - diabetes  mellitus 

DSM  - diabetes  self-management 

DTRC  - Diabetes  Treatment  and  Research  Centre 

F - females 

GP(s)  - general  practitioner(s) 

HC  - health  care 
r(s)  - hour(s) 

M - males 
min.  - minute(s) 
mo  - month(s) 

NIDDM  - non-insulin  dependent  diabetes  mellitus 
OHA  - oral  hypoglycemic  agents 
pt(s)  - patient(s) 

QOL  - quality  of  life 

USA  - United  States  of  America 

wk(s)  - week(s) 

y(s)  - year(s) 
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Table  5:  Qualitative  research  studies 
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Table  5:  Qualitative  research  studies  (cont’d) 
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Table  5:  Qualitative  research  studies  (cont’d) 
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Patient  diabetes  education  in  the  management  of  type  2 diabetes  in  adults 
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Table  5:  Qualitative  research  studies  (cont’d) 
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Discussion 


A critical  appraisal  of  the  methodological  quality  of  the  qualitative  research 
studies  reviewed  (see  criteria  used  for  critical  appraisal  in  Appendix  B and 
comments  in  Table  5,  Appendix  H)  identified  some  issues  of  rigor  which  limit 
the  validity  and  transferability  of  their  findings.  Although  most  of  these  studies 
provided  a good  description  of  methods  for  data  collection,  processing  and 
analysis,  only  few  presented  the  study  population  and  the  setting  in  sufficient 
details.  From  the  descriptions  provided,  it  appears  that,  in  most  studies,  the 
sample  did  not  include  all  possible  cases  of  patients  with  type  2 diabetes.  Most 
studies  cited  quotes  to  support  their  themes  but  only  few  validated  their  findings 
with  the  participants.  Since  none  of  the  studies  used  theoretical  sampling  it  was 
not  clear  whether  the  investigators  searched  for  negative  or  deviant  cases  and 
how  they  dealt  with  them.  Triangulation  was  not  present/ clear  in  all  studies. 
None  of  the  investigators  discussed  the  observer  bias. 
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